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STANDARD 


UNITED AIRCRAFT EXPORT CORPORATION REPRESENTATIVES 
THROUGHOUT THE WORLD 


The free world’s most dependable aircraft engines, propellers, helicopters, turbine 
equipment and special electronic devices—each recognized as the standard of excellence 
in its class—are available in almost every country through representatives of United 
Aircraft Export Corporation. 


— and their representatives 


AFGHANISTAN — L.A. Lewis, Inc. Bangkok * ANGOLA-—Sore!l, Ltd, Luanda, Angola * ARGENTINA— Jorge A. Luro, Buenos 
Aires * AUSTRALIA— Brown & Dureau Limited, Melbourne * AUSTRIA— Johann Apenzeller Prot. Firma, Vienna * BELGIAN 
CONGO — Frederick Meeus, Leopoldville * BRAZIL —Moacyr Leitao, Rio de Janeiro BURMA-—L. A. Lewis, Inc., Bangkok ¢ 
CENTRAL AFRICAN FEDERATION — Aircraft Products (Pvt) Limited. Salisbury * CHILE—Rau! Besa y Cia. Ltda., Santiago © 
CHINA—L.A. Lewis, Inc, Hong Kong * COLOMBIA—Manvel Toro e Hijo Limitada, Bogota + DENMARK—Cai Caspersen, 
Copenhagen * EGYPT—North East Africa Trading Co, Cairo * ETHIOPIA—Robert Brown, Salisbury * FINLAND—Oy Gron- 
blom Trading Ab, Helsinki * HONG KONG—L A Lewis. Inc. Hong Kong *« INDIA—L. A. Lewis, Bangkok + INDONESIA— 
L. A. Lewis, Inc., Hong Kong IRAN—Auto Teheran, Teheran * IRAQ—F. A. Kettaneh Co. Ltd, Baghdad JAPAN —Mitsubishi 
Shoji Kaisha, Ltd., Tokyo (Pratt & Whitney and Sikorsky products); Sumitomo Shoji Kaisha, Ltd, Osaka (Hamilton Standard 
Products) * JORDAN—F. A. Kettaneh & Co. Ltd, Amman © KENYA-— Robert Brown, Salisbury * KOREA—American Trading 
Company, Inc., New York « LEBANON-—Ets. F.A. Kettaneh, Beirut > MALAYA-—L. A. Lewis, Inc, Bangkok - MOZAMBIQUE— 
Breyner & Wirth Ltda, Lourenco Marques * NETHERLANDS — Technische Handelmij Hollinda N. V.. The Hague NEW 
ZEALAND — Brown & Dureau (N. Z.) Limited, Wellington * NORWAY-— Thor Solberg Aviation A/S, Osio + PAKISTAN — Pakistan | 
United Corporation, Karachi « PERU—Elmer J. Faucett, Lima « PHILIPPINE REPUBLIC—L.A. Lewis. Inc., Manila * PORTUGAL— 
Sociedade Comercial Romar, Lda., Lisbon * SAUDI ARABIA—Mohamed Mahmood Zahid & Bros. Djeddah SWEDEN —Auto- 
Products Aktiebolag, Stockholm * SYRIA— Syrian Import Export & Distribution Co., Damascus * TANGANYIKA— Aircraft Products 
(Pvt.) Limited, Salisbury * THAILAND —L. A. Lewis, Inc., Bangkok * UGANDA-— Robert Brown, Salisbury * UNION OF SOUTH 
AFRICA— United Products S. A., Ltd., Johannesburg * URUGUAY—Jose Luis Ibarra, Montevideo * VENEZUELA—C. Adrianza 


& Cia, S.A. Caracas * VIETNAM—Brownell, Lane International, Ltd., Saigon * YEMEN —Kettaneh Brothers, Inc., New York. 


UNITED AIRCRAFT EXPORT CORPORATION 


East Hartford, Connecticut, U.S.A. 


European Offices: 3/5 Warwick House Street, London S.W.1, England 
Hohenzollernring 2-10, Zimmer 304, Cologne 22c, Germany 
United Aircraft Exports Sarl, Bureau 631, 52 Champs Elysees, Paris 8, France 
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Firth Brown 


SPECIAL 
ALLOY 
STEELS 


are used 
7 in all the 
4 leading 
British 
Aircraft 


REX 539 ultra high tensile steel is 
typical of several steels developed 
by the Brown-Firth Research 
Laboratories to meet the demands 
of the Aircraft Industry and for 
Guided Missiles. 


BROWN 


ALLOY STEELMAKERS FORGEMASTERS STEEL FOUNDERS HEAVY ENGINEERS 
LIMITED SHEFFIELD ENGLAND 


THOS FIRTH & JOHN. BROWN 
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BOULTON PAUL AIRCRAFT LTD. 
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FIRST CLASS 
DEVELOPMENT 
PRODUCTION 
. AND REPAIR © 
SERVICE 
FACILITIES ARE 
OFFERED TO 
MANUFACTURERS 
OF GAS-TURBINE 
COMBUSTION 
COMPONENTS 
AND ANCILLARY 


FULLEDGE WORKS BURNLEY LANCS - ENGLAND. 


Telephone: 3121 2 and 3203 Burnley (3 Lines) Grams: ‘AIRCRAFT’ Burnl 
REPAIR DIVISION: Britannia Works, Queensg: 
INDUSTRIAL FABRICATION DIVISION : Grosvenor St. 

{ with RENFREW AIRCRAFT & ENGINEERING 


THE AEROPLANE 4 DECEMBER 18, 1959 
and ASTRONAUTICS 


2 
4 
ahrications in Heat-resisting 
4 
eel Tie +++ 
__WITH A SECTION OF PIPE 
a 


Approx. half the weight, half the size, and half 
the power consumption of equipment it replaces! 
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B.E.A. COMET IVB AND VANGUARD 
FLEETS ARE BEING EQUIPPED WITH 
STR 23/34/35/36 COMPREHENSIVE 
AIRBORNE VHF COMMUNICATION 
AND VOR/ILS NAVIGATION 
EQUIPMENT incorporating TRANSISTORS 


SPECIAL 
SYSTEMS 


GROUP 
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ST.23 Transmitter. 360 channels, 50 kc/s 
channel spacing, in the band 118-135.95 
Mc/s. 20 watts telephony. 

SR.23 Receiver 560 channels, 50 kc/s 
channel spacing, in the band 108-135.95 
Mc/s. All spurious responses at least 90 db 
down. 

SR.34 V.O.R./I1.L.S. Localiser Receiver. 
Comprises a Receiver and Instrument 
Drive Unit. The receiver is identical to 
and interchangeable with the SR.23. 100 
channels, 100 kc/s channel spacing, in the 
band 108-117.9 Mc/s (50 kc/s spacing, in- 
corporated and available when required). 
SR.35 Glide Path Receiver. 20 channels in 
the band 329.3 to 335 Mc/s. 

SR.36 75 Mc/s Marker Receiver. (Super- 
heterodyne). 

Operates from 115 volts. 400 c/s, single 
phase A.C. and 28 volts D.C. 


Standard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, London, W.C.2 
RADIO DIVISION: OAKLEIGH ROAD NEW SOUTHGATE LONDON 
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AN OIL COOLER FAN 


1 
IN 3; MONTHS 


The oil cooler fan for the WESTLAND WESSEX 
rotor gearbox had to have high perform- 
ance and be of minimum weight and size 


with a reasonable noise level. A special 
arrangement was required for belt drive 
from the tail rotor shaft. 

In only 3} months it was designed and made 
—a 12” axial flow unit rated at 2170 cfm 


at a Fan Static Pressure of 8” w.g. fitting 
neatly into the ducting. 


The Season’s Greetings 


Airscrew, one of the oldest names in the 
business, have designed fans for most 


duties in very many modern British air- fr om Gr avin er 


craft. When you have a fan problem you'll 


talk to to all their friends 


and business associates 
rs 


get faster results if you 


FROM DRAWING BOARD TO DUTY 


... first in airborne 


fire protection 
equipment 


THE AIRSCREW COMPANY 4 JICWOOD LIMITED - WEYBRIDGE - SURREY 


TELEPHONE: WEYBRIDGE 2242/7 GRAVINER - COLNBROOK : SLOUGH - BUCKS 
G72 
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Tough, flexible, seamless, all-metal PLESSIFLEX is the most thoroughly 
reliable means of conveying fuels and chemicals— whether they are gases 
or liquids, very hot or very cold, corrosive or inflammable— from one place 
to another. And this point is overwhelmingly endorsed by engineers in of 
the aeronautical, nuclear, marine and chemical industries. 

At pulsing pressures, at high pressures or under vacuum conditions, 
PLESSIFLEX provides the vital link between those parts in your 
installations which are subject to continual relative movement. 

The basic components of PLESSIFLEX are the result of continuous 
development and testing, in consequence of which the complete hose units 
are unrivalled in their high quality. Offered in a range of sizes from 

4” to 24” bore, and in almost any metal you care to name, PLESSIFLEX 
may be tailored to your particular requirements. 

Suitably braided for stability, the tube itself is made from material that 
has been subjected to rigorous pre-process analysis—everything in fact 
about this versatile, incredibly robust product is shaped to the ends of 
higher performance and greater safety in fields where such requirements 


are essential. 


Our engineers are waiting to show you how i PLESSIFLEX | 


Regd. Trade Mark 


can solve your piping problems 


POWER AUXILIARIES LIMITED - Kembrey Street - Swindon - Wilts - Tel: Swindon 6211 


Overseas Sales Organisation—Plessey International Limited, Ilford, Essex Tel: Ilford 2040 
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exacts the utmost in performance 


from horse or aircraft. Fairey Power 
Controls bring these characteristics 
to the control of many of today’s 


outstanding aeroplanes. 


POWER CONTROLS 


Fairey Aviation is the largest 
manufacturer of Aircraft Power 
Controls in the world. 


FAIREY AVIATION LTD 


(Hydraulics Division) Hayes, Middiesex (A subsidiary of The Fairey Company Limited) 
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Breaking Strains 

Leading articles in daily newspapers and articles in_ serious 
magazines of opinion have ensured that everyone who is the slightest 
bit interested shall know that the re-shaping of the Aircraft Industry 
to the plans of the civil service is proving a tumultuous business. It 
now seems possible that the new Minister of Aviation will make a 
statement before the House rises for the Christmas recess. In con- 
sequence, there is keen speculation as to what Mr. Sandys will say. 

This is not the first time that those in current control of this country’s 
destiny have decided that as a country we must be content with a 
smaller aviation industry. There was a time between the Wars when 
the aircraft factories were building almost everything except aircraft. 
And then sure enough came the insistent demand to expand. 

Today the exports of the Industry have been running at a very high 
figure and so employment has been maintained. As the orders run 
down so will the political pressure to re-employ the labour become 
more intense. It has long been evident that the decision to curtail the 
supply and development of manned aircraft to the R.A.F. would vitally 
affect this position. Yet the Government know they must ensure that 
the country retains an aircraft industry. It is already clear that the 
more effective the nuclear stalemate the more important are armies 
and conventional weapons. Nobody today would dare say in these 
circumstances that we shall never want manned aircraft again. 

It is against this background that the tremendous efforts to equate 
the Government's supply of carrots against the Industry’s reluctance 
to merge must be viewed. As things are going it looks as though one 
of the most promising of British potentialities, the Fairey Rotodyne, 
is going to fall by the wayside. It would not be the first tragedy to 
happen because of Government delay in finalizing a contract. 


Grossest Folly 


Most of us remember the learned gentleman, a professor if we 
recollect aright, who in the early days of steam was able to demon- 
strate mathematically that no steamship could carry enough coal to 
cross the Atlantic. In our time we have heard learned fellows of our 
most erudite aeronautical body in solemn conclave approve the 
findings of various eminent colleagues that 130 m.p.h. was_ the 
economical cruising speed for commercial aircraft, that retractable 
undercarriages were an unwarrantable complication and variable-pitch 
airscrews not worth the bother. 

Thus, when the Advisory Council on Scientific Policy says that this 
country is not wealthy enough to afford space research on the grand 
scale, and should be content with a modest programme of £200,000 
p.a., we are not convinced that this is the end of all likelihood of 
space research and exploration by British engineers and scientists. 
If there are those who do not agree with our view, they might consider 
the remarks of Sir Solly Zuckerman, not only a distinguished member 
of the Advisory Council for Scientific Policy, but also scientific adviser 
to the Ministry of Defence. When interviewed on the B.B.C.’s “At 
Home and Abroad” on Dec. 8, he said that the space research 
programme was, in effect, a pilot programme. “It may well be,” 
he continued, “ that the force of public opinion is going to demand 
more—I don’t mean the public opinion of the adults at this moment 
but the young adults who are coming up and who will see what's 
happening in other countries.” 

We shall be surprised if we have to wait even for the next generation 
before this country sets vigorously about the job. 
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Matters of Moment 


Closer Links with Europe 


OLLABORATION between the aircraft industry in this 

country and those in Europe is strengthening, so much 
indeed that it would be an embarrassment to list all examples 
of it. Following the announcement reported by us last week 
of a new link established in the aero-engine field between 
Germany and this country, an announcement was issued on 
December 12 from the Ministry of Aviation concerning the 
three-day visit of the French Air Minister, M. Jean Blancard, 
during which he talked with Mr. Duncan Sandys. 

In the course of his tour our French visitor went to Derby 
to see Rolls-Royce; at Filton he saw the aircraft and guided 
weapon activities of Bristol Aircraft. At Bedford he flew in 
an aircraft of the B.L.E.U. and inspected the N.G.T.E. at 
Pyestock. Following his visit, which was to return that made 
by Mr. Aubrey Jones, when Minister of Supply, to France 
last summer, an official statement said: 

“The two Ministers were agreed upon the value to both 
countries of collaboration in the field of aviation. With a 
view to avoiding duplication of effort and in order to reduce 
the heayy costs involved in the development of modern aircraft 
and guided missiles, they decided to encourage still closer con- 
tact between Government aeronautical establishments and 
between aircraft firms in France and Britain.” 


Ten Million Turbine Hours 


IDAY, December 18, a remarkable achievement is 

celebrated by Rolls-Royce with the completion of the first 
10,000,000 hours in airline service by the company’s turbojet 
and turboprop engines. This grand total represents more than 
85°, of the flying done by all civil gas turbines throughout the 
World. And in gaining this unique experience Rolls-Royce 
turbine powerplants have flown no fewer than 2,500 million 
engine miles (4,000 million km.)—which is equivalent to 5,000 
round trips to the Moon, 

In the announcement of their achievement, Rolls-Royce point 
out that the other 15°, of World civil turbine flying is shared 
between four different engine manufacturers. They disclose 
that every 7.3 seconds another flying hour by Rolls-Royce 
civil gas turbines is logged; and every 30 seconds, day and 
night, seven days a week, one of the 490 Rolls-Royce-powered 
airliners that are now in service takes off somewhere in the 
World. 

Rolls-Royce’s 10 million flying hours have been accom- 
plished by Dart turboprops in Vickers Viscounts, Fokker 
Friendships and Fairchild F-27s; and by Avon turbojets in 
de Havilland Comet 4s and Sud Aviation Caravelles. They 
have been flown on long-, medium- and short-range routes by 
58 airlines in six continents; and 44 million hours have been 
flown in North America. 

Individual engines have flown more than 9,000 miles and 
some “hot” components have achieved up to 8,000 hours 
without repair. Overhaul life of the Dart turboprop started 
at 400 hours and has now reached 2,500 hours, the highest ever 
approved for any aero-engine. At this figure a Dart engine 


flies an average of 625,000 miles (1,000,000 km.) between 
The Avon—embodying much of the experience 


overhauls. 
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learnt from the Dart—started at 1,000 hours between overhauls 
and after only 12 months in service this was increased to 1,600 
hours, during which period the engine flies over 700,000 miles 
(1,126,500 km.). During the whole overhaul life no scheduled 
component changes or internal inspection are required. 


Personal Flying in Parliament 


EPLYING last week to an Opposition question to the 

Minister of Aviation on what steps he is taking to encourage 
private flying in Great Britain, the Parliamentary Secretary, 
Mr. Geoffrey Rippon, said that the Government helped private 
and club flying by landing concessions at certain State aero- 
dromes; by reduced rates for housing and parking; the rebate 
of petrol tax for club aircraft; payment for use of club facilities 
by the Air Training Corps; and moderated airworthiness 
arrangements. The Standing Joint Committee on Private and 
Club Flying has prepared a specification for a cheap VHF radio 
set and is preparing another for an economical light aircraft 

His questioner, Mr. Collard, was not reassured, and asked 
whether Mr. Rippon knew that in spite of this assistance, private 
flying and flying clubs in general were in a bad way? Did he 
agree that perhaps one of the best ways of helping flying clubs 
would be to enable them to buy new aircraft, and that this in 
turn might have the effect of creating a market for light aircraft 
in this country, where at present it does not exist? 

Mr. Rippon was not prepared to agree that the clubs were in 
a bad way. Everyone was well aware of the importance of 
giving every encouragement to private flying. 

The interchange, however, ended on a rather ominous note 
when Mr. de Freitas asked the Parliamentary Secretary for an 
assurance that there would be no change in the petrol rebate 
Mr. Rippon replied that the matter was now unde! 
consideration. 


New Metals from [.C€.1. 


N a week when disturbing statements were being made about 

the part Britain should play in astronautical developments, 
it was good to be able to see something of the effort that is 
going into the development and production of new metals 
in this country. Beryllium, niobium and hafnium have all been 
mentioned a3 possibilities for certain astronautical applications 
And last week, I.C.I. disclosed some of the work that is being 
done in this direction at its Metals Division at Witton. 
Birmingham, where Britain's first beryllium production plant 
is now operational. 

At the present time this plant--which employs about 200 
people on a two-shift basis—is devoted entirely to the output 
of beryllium fuei cans for the U.K. Atomic Energy Authority: 
it was in fact built specifically for that purpose. But, no doubt. 
at some future date should there be a demand for beryllium 
for other purposes the I.C.I. plant could meet it. Its present 


THEN.—The first service from London, run jointly by Imperial 
Airways and Qantas Empire Airways, left Croydon on Dec. 8, 
1934, and was scheduled to arrive in Brisbane on Dec. 20. The 
first service from Australia left Brisbane on Dec. 10 and was 
due in London on Dec. 24. Here is ‘Hengist’’ leaving Croydon 
airport on Dec. 8 with the Antipodean mail bag, after a 
ceremony in which the Secretary of State for Air, Lord 
Londonderry, handed letters from the King and Queen and the 
Prince of Wales to the Postmaster-General, Sir Kingsley Wood, 
for franking. 


Photograph copyright “The Aeroplane and Astronautics 
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Ph right “1 


NOW .—To celebrate the Jubilee of the B.O.A.C. (formerly Imperial Airways) and 
Qantas Empire Airways partnership a party took place in London on Dec. 10 
Mr. Basil Smallpeice (managing director, B.O.A.C.)and Mr. C. O. Turner (chief execu- € 
tive and general manager, Q.E.A.); Sir Gerard d’Erlanger (chairman, B.O.A.C.) and : 
Extreme right, a Short Empire flying-boat 
took pride of place in the model display, as it still does in many travellers’ minds. 


Mr. Duncan Sandys (Minister of Aviation) 


production of wrought beryllium is of the order of 7-10 tons 
a year 

As a low-density material with a high elastic modulus, 
beryllium is particularly attractive for a number of 
nautical uses. It is already being employed in the United 
States for certain aircraft and guided missile equipment. How- 
ever, production of the wrought metal involves a complex 
process and the raw material is comparatively scarce—and both 
these factors contribute to a high cost; the present World price 
for wrought beryllium is in the region of £160 per Ib 


acro- 


As we saw during our visit to LC.I. last week, elaborate 
safety precautions have to be taken when dealing with 
beryllium, as the powder—in which form the raw material 


comes—can give rise to serious lung troubles. Special clothing 
is worn by all the operatives in the factory area proper and 
a complex air conditioning system pumps 200 tons per hour 
of air through the building. A check is kept by an air sampling 
system, some 15.000-16,000 samples being analysed each week 
By these means the contamination level is kept well below 
the 2 microgrammes per cubic metre that can be tolerated 

Of more immediate interest aeronautically is titanium, and 
LC.1.’s wrought titanium plant at Birmingham, which came 
into commission in 1955, now has a capacity of 2,000 tons 
a year. Titanium is produced by an electronic melting process 
using the raw material in the form of a compacted consumable 
electrode. The new furnaces at Witton are said to be the largest 
and most up to date in Europe and are capable of producing 


ingots weighing cither 2,100 Ib. or 4,200 Ib. Built in West 
Germany, they were installed at Witton last year 
Zirconium is also produced in wrought form at LC.1.’s 


Metals Division. Ingots of this material weighing up to 3 tons 
can be produced, although the “standard” ones are half-ton 
ingots. The zirconium plant at Witton has been in commission 
since 1958. Primarily of interest in the nuclear engineering 
field, the material is of particular interest also for applications 

such as in chemical plant—where tts high 
corrosion can be utilized. 


Twinkling Satellites 

UST as stars twinkle because of irregularities in the lower 

atmosphere, so do irregularities in the ionosphere cause 

“twinkling” of radio waves coming in from outer space, 
such as the transmissions from artificial satellites. Writing in 
The New Scientist, Dr. B. H. Briggs, of the Cavendish Labora- 
tory, Cambridge, attributes these “ scintillations ” to the presence 
of ionized clouds in the ionosphere at a height of over 200 km. 
They are elongated along the lines of force of the Earth’s 
magnetic field, being about 10 km. long and 2 km. wide; they 
tend to occur in localized groups covering an area of about 
1,000 km. in an E./W. direction by 400 km. in a N./S. direction; 
and they move at an average speed of 100 metres/sec. 
(220 m.p.h.), though they can go five times as fast during 
magnetic storms. 

Since satellites travel so fast. the twinkles, or fluctuations, in 
the radio messages they send out have a period of about one- 
fifth of a second, when the waves pass through a series of 
these ionized clouds. They occur most frequently near the 
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auroral zones surrounding the magnetic poles of the Earth, but 
are also found over the Equator. So Dr. Briggs recommends 
that satellite tracking stations, as well as radio telescopes, are 
best set up at about latitude 30° N. or S. 

Roughly speaking, radio waves of less than | metre wavelength 
are scarcely affected by the ionosphere; between 1 and 20 metres 
it causes them to fluctuate, and at wavelengths above 20 metres 
the ionosphere is impenetrable.—a.r.s. 


For the Archives 
OR future reference by members and others who are 
interested in the history of aviation, the Royal Aero Club 
is collecting aeronautical historical records. Thanks to 
donations of photographs, log-books, programmes, newspaper 
cuttings and the like, from Hedges Butler, Sir Francis McClean, 
John Dunville, Claude Grahame-White, and many others, the 
Club already owns some excellent material. 

Primarily the Club is interested in matter concerning aviation 
pioneers, historic flights, records and sporting aviation. 
Fechnical and scientific material is being collected by the Royal 
Aeronautical Society and any presented to the Royal Acro 
Club will be given to them. Surplus material will be sold 
in order to finance the purchase of items of special interest. 


we 


Anyone who has any of the following items in_ their 
possession should know that they would be most gratefully 
received by the Royal Aero Club, and placed among its 
historical records: 


Photographs, prints, paintings, postcards, films, slides, 
signatures and newspaper cuttings concerning personali- 
ties, events and aircraft 
2. Programmes of flying meetings, races, rallies and dinners. 
3. Old aeronautical books, journals, catalogues and 
manuals 
4. Aeronautical souvenirs of any description. 
Any of such items, old or modern, may be sent at any time 
to: The Honorary Secretary-General, Royal Aero Club, 119 
Piccadilly, London, W.1. 


Changes at Derby 


ee Rolls-Royce comes news of some reorganization of 
the aero-engine design department, which is intended to 
“streamline ” the section and to ensure continuity of design. 
For this Mr. F. W. Morley, B.Sc(Eng.), A.F.R.Ae.S., 
A.M.I.Mech.E., becomes chief design engineer; Mr. A. H 
Fletcher, B.Sc., M.I.Mech.E., is appointed design manager; Mr 
D. McLean will be chief designer, by-pass engines; and Mr 
D. O. Davis becomes chief designer, jet engines. 

Mr. Morley has been with the aero-engine division of the 
company since 1938. He worked on Merlin, Griffon and 
Vulture design until 1940 when he moved to the Duffield Bank 
project office Three years later he went to the company’s 
Barnoldswick factory and was associated with the design of 
a number of Rolls-Royce gas turbine powerplants. He 
returned to Derby in 1947; and in 1954 was appointed chief 
designer, military engines—a post he has held until his present 


appointment as chief design engineer 
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Matters of Moment... . 


International Gathering 


T has become a pleasant annual custom for the represen- 
tatives of member airlines of IATA, operating through the 
U.K., to entertain their friends under the auspices of the 
IATA Technical Liaison Orifice. In accord with this tradition 
a cocktail party was held at 35 Curzon Street, London, on 
December 

This year the party was attended by Sir Wiilam Hildred, Director- 
General of IATA, and Mr. F. Krsyczkowski, Technical Director of 
IATA. Among those present were: . M. V. Custance, C.B. 
(Deputy Secretary, Civil Aviation, M.o.A.), Air Cdre. R. T. Gething. 
O.B.E., A.F.C. (Director, Control and Navigation, Air Ministry), 
Air Cdre. H. J. Hickey (Director, A.T.C. Development, Air Ministry), 
Gp. Capt. J. B. Veal, C.B.E., A.F.C. (Director-General Air Services, 
M.o0.A.), Gp. Capt. G. R. Scott-Farnie (Managing Director, Inter- 
national Acradio), G. Stallibrass (Director of Aerodromes, M.o.A.) 
and C. G. Phillips (Director of Te!ecommunications, M.o.A.). 


The Golden **Jane’s 
ITH the 1959-60 edition, published on December 16, Jane's 
All The World's Aircraft celebrates its fiftieth birthday, with 
the biggest volume in the series. For the first time the Aero- 
plane Section alone exceeds 400 pages and the total for the 
volume of 558 pages includes the largest section to date on 
Missiles and Space Vehicles. So large are these sections, and 
that devoted to Aero-engines, that the charts of military aircraft 
markings and tables of airline statistics have been dropped. 
These were the last remnants of the historical surveys intro- 
duced in 1922 and divided into military and civil chapters in 
1928. 
One feature of the Golden Jubilee edition which will be 
welcomed especially by amateur pilots is the inclusion of 
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details of a large number of American home-built lightplanes 
and racers. The products of China and Mexico are included 
in the aircraft survey to bring to 34 the number of countric, 
represented. 

fo mark the jubilee, the 1959-60 edition also includes an 
appreciation, by Oliver Stewart, of the three editors of * Jane's ~ 

Fred Jane, C. G. Grey and Leonard Bridgman: a chronology 
of aviation events in 1909; and reproductions of 32 pages from 
the first “* Jane's,” published in 1909. The price is £5 5s. net. 


A de Havilland Retirement 


AJOR HEREWARD DE HAVILLAND was presented 
with a travelling alarm clock on November 17 by the 
Christchurch branch of the Royal Aeronautical Society to 
mark his retirement from his post as general manager of 
de Havilland’s Christchurch factory and in recognition of his 
services to the branch. He has long been associated with the 
development of the British aircraft industry and on his retire- 
ment he is going to live in Australia. 

Major de Havilland, who is 65, was educated at Oakfield, 
Rugby and Dover. He entered the R.F.C. at the age of 19 
and subsequently served in the R.A.F. He was released 
from the R.A.F. after the First World War with the D.S.O 
In 1921 he went to Spain to represent the de Havilland 
company. He opened the de Havilland factory near Sydney. 
Australia, in 1927, and remained there until 1934 as managing 
director. 

During the Second World War he helped in the development 
of the Mosquito and in placing it in squadron service with 
the R.A.F. He became managing director of the Christchurch 
factory in 1949 when it was part of the Airspeed Division of 
the de Havilland company. When the Division was integrated 
with the parent company two years later he was appointed 
general manager. 


Safety is No Accident 


URRENT views on flight safety were given a thorough 

airing on December 11 at an all-day symposium organized 
by the Royal Aeronautical Society; its chairman was Mr. 
W. Tye, chief technical officer of the A.R.B. In the morning 
the viewpoints of the operator and the airline pilot were 
discussed by Capt. J. W. G. James and Capt. E. C. Miles 
respectively. In the afternoon the viewpoints of the accident 
investigator and aircraft’ constructor were put by Mr. 
P. G. Tweedie of the Ministry of Aviation and Mr. 
R. H. Warde of Bristol Aircraft. 

So far as the operating side of the problem is concerned no 
more suitable pair of speakers could have been chosen than 
Capts. James and Miles. Both have a practical understanding 
of the airline pilot’s problems, yet one (Capt. James) was 
seeing these and the question of overall safety primarily from 
the management viewpoint, while the other (Capt. Miles) was 
speaking as a regular airline pilot who is also directly con- 
cerned with the formulation of safety regulations. The 
opinions expressed were thus similar and yet subtly different. 

Broadly, it might be said that the airline operator wants 
to do everything possible to ensure safety, but accepts the 
economic impracticability of raising the standards much higher 
than they are at present; the airline pilot believes that the 
level of safety could be higher, and kept higher, by removing 
all foreseeable causes of accidents. The vilot has, in any case. 
a vested interest in safety since he is usually the first to arrive 
at the scene. During the discussion, and in reply to a speaker 
who had said he wanted to feel as safe in an aeroplane as in 
his office, Capt. Miles remarked, in effect, that he wanted just 
the same thing—since his office was the flight deck. 

One thing was unanimously agreed—that a better expression 
should be found to replace the words “ pilot error ™ since the 
“error” for which the pilot was responsible might, for instance, 
be a basic design feature which defeated him in an emergency. 
Another point stressed was the value of flight-deck simulators 
as a means of practising emergencies and thus developing con- 
fidence. It was also suggested that these synthetic trainers 
might be developed to such an extent that they could correctly 
simulate dangerous aerodynamic characteristics. 

Tvpical examoles of foreseeable, and therefore preventable, 
accidents were, Capt. Miles suggested, those involving collisions 
(the A.T.C. problem was understood), ground stall, metal fatigue 
and altimeter misreading; unforeseeable accidents were those 
caused by human error at any level. 

Mr. Tweedie said that accidents had become increasingly 


dificult to investigate because wreckage might be spread over 
25 sq. miles at any point on the face of the globe, or might 
be deeply buried; total disintegration was common and wreck- 
age equivalent to 12 double-decker London buses might be 
buried up to 60 ft. deep. If fire broke out accident evidence 
was destroyed in a matter of minutes. 

He said that it would be realistic for manufacturers to assume 
that there would be a crash of any new aircraft either during 
its development or soon after entering service. He suggested 
that it was vital to develop and install an efficient recoverable 
crash recorder; this need not be a complex flight recorder, bu! 
a simple, robust device recording perhaps six parameters. Othe: 
Suggestions were that aircraft structures should be colour-coded 
internally—for example, red for the port wing and green for 
the starboard one—so that wreckage could be more easily 
pieced together; that fire and impact protection should be pro- 
vided for black boxes whose internals could give useful evidence 
on a crash; and that there should be mechanical indication of 
main control positions because remote electrical indicators 
rarely gave valuable information after a crash. 

Mr. Warde stated his personal view that it was more important 
to increase flight safety than aircraft speed. Until recently a 
broad code of airworthiness requirements had existed before 
design began, but now there was a problem: would new aircraft 
be designed and airworthiness requirements tailored to them? 
_The symposium ended with a general discussion. In this 
Capt. James spoke about human error. saying that the difficulty 
arose when things became commonplace. He was never worried 
when he sent an aircraft over a new route for the first time; 
the difficulty came later when the crew mentally put their feet 
on the dashboard—it was then that they might tune into the 
wrong beacon or land at the wrong aerodrome. He suggested 
that the philosophy of management might be changed on big 
aircraft and that they might need “ one person at the front 
end of the aircraft just to administer that part of the aircraft.” 
He reckoned this could not be done if this person also had a 
piloting function to perform. 

A point emphasized in the discussion was the great need for 
information about flight incidents to be disseminated right down 
to junior draughtsman level in companies. A Boscombe Down 
speaker mentioned a recent flight incident in which fuel from 
tank vents had entered an engine bay and caused a fire: this 
possibility had been mentioned to the company 2} years ago 
[and a similar cause of disaster was experienced more than 
10 years ago with the DC-6—Ep.]. 


| 
om 
- 
es 


DECEMBER 18, 1959 625 


General Aviation News 


EAST-WEST SPACE PLAN. On 
December 12, the United Nations Political 
Committee recommended that the General 
Assembly should set up a 24-nation group 
to promote the peaceful exploration of 
space. It was also urged that next year, 
Or in 1961, an international conference 
should be held “for the exchange of 
experience in the peaceful uses of outer 
space.” 


SPACE DISPOSAL.—During a debate 
in the House of Lords on November 24, 
Lord Shackleton suggested that radio- 
active waste should be put “ somewhere 
in outer space.” One of the first uses 
for vehicles that go into outer space 
should be to dispose of our own planetary 
poisons, he said 


THORS OPERATIONAL. Thor 
IRBMs based in Britain have now been 
declared operational. The R.A.F. has 
four Thor squadrons, each with 15 
missiles. based in eastern England. 


SPUTNIK DETECTOR. The 
destroyer “Vendetta” of the Royal 
Australian Navy has been fitted with 


special equipment to record signals from 
the Soviet satellite, Sputnik II. Experi- 
ments are being made in co-operation 
with the Radio Research Board of the 
Australian Scientific and Industrial 
Research Organisation to aid studies of 
the ionosphere. 


SPACE PAINT.—-A new product that 
reduces the extreme heat to which space 
vehicles are subjected on re-entry into 
the Earth's atmosphere has been 
announced by the Emerson Electric 
Company of St. Louis, Missouri. Mr. 
Rubin Feldman, who developed the 
material, says that it cuts down the heat 
input by a process known as “ bulima- 
tion “—the transition of a solid into 
vapour or gas without an intervening 
transformation into liquid. The product, 
called Thermo-Lag, can be applied like 
paint by a spray gui to metal and is now 
being tested on Minuteman, Polaris and 
other missiles. 


ALTIMETER TEST.—The F.A.A. is 
to test the Standard STR 30-31 FM radio 
altimeter as part of a programme to 
evaluate new American and foreign 
equipment. Contract is valued at $13,425. 


MORE VISCOUNTS... Austrian Air 
Lines (AUA) is to purchase’ four 
Viscount 810s from Vickers. Formal 
Parliamentary agreement for the order 
is expected by the end of this year 
AVA will also retain two of the four 
Viscount 779s chartered from Fred Olsen. 

AND CARAVELLES. 
has ordered four Caravelle VIs, for 
delivery in February, 1961, plus an 
option on four more. The Caravelle V1 
has 12.200 Ib. s.t. Avon 531 engines and 
a gross weight of 103,600 Ib. 


Sabena 


FAST F-105.--The U.S.A.F. is claim- 
ing a new record for the 100-km. closed- 
circuit with a speed of 1.216 m.p.h. set 
up on December 11 by a Republic F-105 
Thunderchief. This was flown by Brig. 
Gen. Joseph Moore from Edwards AFB. 
and exceeded the previous record of 
French 


1.100.426 m.p.h. set up by the 
Griffon II. 


STEEL PROTOTYPE.—The Bristol 
experimental shop at Filton. 


188 supersonic 
This all-steel aircraft is scheduled to make its first 


research aircraft in the 


flight next year; details were given in THE AEROPLANE AND ASTRONAUTICS 
for December 11. 


FACILITATION MEETING.— More 


than 30 nations are represented at the 
LC.A.O. Facilitation Division's fifth 
session, which began in Rome on 


December 1. 


GHANIAN HT-28.—The Ghana Air 
Force, which is staffed by Indian instruc- 
tors, is to be equipped with Hindustan 
HT-2s for ab initio training. The first 
aircraft are already being shipped 


DHC CONTRACTION.— De Havilland 
Canada is reducing its works force by 
400 because of diminishing orders for 
Beavers and Otters, which are operating 
in 62 countries. Work is continuing on 
the 100 Trackers for RCN, and so far 
there have been about 17 orders for the 
new Caribou. 


GERMAN F-104 ORDER.—The West 
German Air Force is to acquire a further 


364 Lockheed F-104G Starfighters in 
addition to the 296 already ordered. 
Some of the additional 364 fighters as 


well as 200 of the original order are 
expected to be built in Germany and the 
remainder in North America. By about 
1966 the only German Air Force fighter 
bombers will be F-104s and Fiat G-9Is. 


CARRIER RECORD?—A _ Douglas 
A3D-2 Skywarrior has set what is 
believed to be a new record for carrier- 
based aircraft by taking off from a carrie! 
at a gross weight of 84,000 Ib. Mini- 
mum airspeed at lift-off from the deck 
was approximately 143 kt The tests 
were made to show that launching at 


this weight was possible with no wind 
except that generated by forward motion 
of the carrier. 


CHEAPER U.K. FARES.—B.E.A. 1s 
to introduce cheap domestic night flights 
next April. Early morning and late 
evening flights from London to Belfast, 
Edinburgh and Glasgow will be £2 10s 
to £3 less than day fares, and night flights 
to Manchester will save 29%, (£2 Ss.). 


F-106 IN  SERVICE.— The _ first 
U.S.A.F. F-106 squadron became opera- 
tional on October 31; it is the 498th 
Fighter-Interceptor Squadron based at 
Spokane, Washington. 


HELICOPTER ORDER.—Kaman Air- 
craft has received a U.S.A.F. order for an 
additional 42 H43-B Huskie rescue heli- 
copters. This brings the total on order to 
111 


BOAT SHOW SPECIAL 
A CONSIDERABLY enlarged 
J 


anuary issue of our associated 


journal Motor Boat and 
Yachting will be published on 
December 30, the opening day of 


the National Boat Show. The prin- 
cipal feature of this issue will be a 
comprehensive review of the exhibits 
at the Show, illustrated with 
| numerous photographs and sectional 
and perspective drawings. Support- 
ing articles will describe in detail new 
motor yachts and work 


| cruisers, 
bo its 
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News About People 


THE AEROPLANE 
and ASTRONAUTICS 


Commercial Aviation Affairs 


PROBLEM. — B.E.A. 
pilots have refused to fly the Comet 4B 
On passenger services until their claim 
for more pay and shorter working hours 
has been settled. Regular Comet services 
are not to begin until April, 1960, but the 
pilots’ decision may prevent the ad hoc 


PILOT PAY 


use of Comets on scheduled services 
which was to have begun this week. 


AIRLINE RESERVES.—The F.A.A. 
has extended for one year (to October 23, 
1960) its regulations for reserve fuel to 
be carried by jet aircraft flying outside the 
U.S.A. Fuel must be carried for: an 
approach to destination and climb back 
to cruising altitude; flight to the most 
distant declared alternate; holding for 30 
minutes at 1,500 ft. over the alternate: 
and 10 of fuel required for the 
scheduled sector to be flown. The 
relevant F.A.A. document is SR-427A. 


AUSTRALIAN FRIENDSHIPS. — 
T.A.A. has disposed of three of the 12 
Fokker F.27s which it ordered in two 
batches of six each. The Australian 
Government arranged for T.A.A. to 
overbuy in order to make F.27s available 
to smaller operators at low prices. One 
F.27 each has been sold to MacRobertson 
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M.M.A. FRIENDSHIP. 
~Latest Fokker Friend- 
ship delivery to Aus- 
tralia is this one for 
MacRobertson Miller 
Airlines, purchased 
through T.A.A. This 
is the 27th Fokker- 
built F.27; orders 
now total 136 and 
100,000 flying hours 
have been amassed. 


Miller Airlines and Broken Hill Pty., 
Ltd., and another is leased tor one year 
to East-West Airlines, with an option to 
buy later. T.A.A. has provided E.W.A. 
and M.M.A. with pilot and engineer 
training and is also providing overhaul 
facilities and a relief aircraft. 


MONTREAL-ROME LINK. — Cana- 
dian Pacific Airlines will extend its 
Montreal-Lisbon service (with Britannias) 
to Rome on March 1. The twice-weekly 
service will be the first direct link between 
Italy and Canada. 


UNIONS UNITE.—Eight U.S. trade 
unions representing airline pilots, flight 
engineers, cabin staff, flight dispatchers, 
transport workers, machinists, railway 
clerks and auto workers have formed the 
Association of Air Transport Unions 
(AATU) to co-ordinate economic, legisla- 
tive and industry activities. 


INDEPENDENT DECCA. Don 
Everall (Aviation), Ltd., is to fit Decca 
Navigator equipment in two of its air- 
craft. Other independent operators now 
using Decca include B.K.S. and Jersey 
Airlines, in addition to Silver City Ajir- 
wavs. 


OCTOBER TRAFFIC.—Ithe M.o.A 
estimate of traffic carried by U.K. air- 
lines on scheduled and inclusive tou: 
services in October indicates a 44 in 
crease over October, 1958. Last year’s 
result was influenced by the B.O.A« 
strike. Capacity offered increased by 
32°, and the overall load factor went up 
from to 63 


THAI PROGRAMME.— Thai Airways 
International—THAI for — short—will 
Start operations on April 1, 1960, over 
a route from Bangkok to Hong Kong. 
Rangoon, Calcutta, Singapore, Kuaia 
Lumpur, Pnompenh and Saigon. S.AS.. 
joint owner with Thai Airways Co., will 
provide three DC-6Bs on lease, plus 
captains and training facilities. 


OSLO NOISE BAN.—After making 
noise tests, the Norwegian authorities 
have refused permission for B.E.A 
Comets and S.A.S. Caravelles to operate 
from Fornebu Airport, Oslo. The 
decision will be reviewed in 1962 when a 
new runway is completed. 


S-61 ORDER.—Chicago Helicopte: 
Airways has ordered six Sikorsky S-61s 
for service in 1961. Powered by two 
General Electric TS8 1,250 s.h.p. gas 
turbines, the C.H.A. S-61s will carry 25 
passengers plus freight. The cost of a 
fully equipped S-61 has been given as 
approximately $650,000. 


B.E.A. FARES CUT.—AII B.E.A. fares 
to Gibraltar and Malta, except week-end 
day flights between mid-June and the end 
of October, will be reduced by up to 
25°, from April 1. Cheapest of the new 
fares will be on mid-week night flights: 
£33 13s. (instead of £42) return to Malta 
and £32 (£38 1Ss.) return to Gibraltar 


SILVER CITY APPOINTMENT.— 
Mr. George Roberts has been appointed 
superintendent of Silver City air ferry 
Operation in succession to Mr. R. G. 
Macrae. He joined Silver City in March, 
1951, as oneration officer at Lympne and 
has served in a similar capacity at Ferry- 
field since 1957 


JOINING FOLLAND..- Mr. Maurice 
Brennan, formerly chief designer of 
Saunders-Roe and now assistant chief 
engineer of Vickers-Armstrongs (Air- 
craft), is joining Folland Aircraft—now 
a memnber company of the Hawker- 
Siddeley Group—early in the New Year, 
as a director and chiet engineer. 


NEW DIRECTORS. Two new 
appointments to the board of Flight 
Refuelling, Ltd. have been made. Mr. 
A. W. Goodliffe, for many years chief 
designer, has now been appointed chief 
engineer; and Mr. J. E. Burnett, who 
has recently joined the company, has 
been appointed works director. Mr. 
Burnett was previously director and 
general manager of Helliwells, Ltd. 


R. A. FRAZER.--We regret to record 
the death, at his home at Ockham, Surrey, 
on December 10, of Mr. R. A. Frazer. 
A well-known authority in the field of 
aeronautical research, Mr. Frazer was, at 
the time of his death, a member of the 


oscillation sub-committee of the Aero- 
nautical Research Council. He retired in 
1954 as deputy chief scientific officer in 
the aerodynamics division of the N.P.L. 


Above, new directors of 

Flight Refuelling, Mr. A. W. 

Goodliffe (left) and Mr. J. E. 
Burnett. 


Right, The Rt. Hon. George 
Ward, Secretary of State 
for Air, recently visited 
Hawker Siddeley Aviation. 
With him here are (left to 
right) Mr. E. T. Rowe, Sir 
Sidney Camm and Mr. J. T. 
Lidbury. 


BOEING LONDO'S.—Robert 
Mansfield. new manager of public rela- 
tions (Europe) for the Boeing Airplane 
Company, arrived in London’ on 
December 10 to open a public relations 
office for his company in this country 
Boeing is the first of the major American 
aeroplane companies to open such an 
office in London. 


T.C.A. DIRECTOR. Air Vice- 
Marshal Clitford M. McEwen has been 
appointed a director of Trans-Canada Atr 
Lines in succession to Mr. C. P. Edwards, 
the former Deputy Minister of Transport 
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Heraldic Wroundabout 
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Air Transport 


Pilot Age Limit 

ITH the support of the airlines and opposition from the 

pilot's union, the Federal Aviation Agency has ruied that 
commercial airline pilots must retire from active flying duty 
with U.S. airlines at the age of 60. The rule will become 
effective on March 15, 1960, and is expected to apply imme- 
diately to about 40 senior captains, many of them on jet 
aircraft. 

When the F.A.A. proposed this regulation earlier in the year, 
it also indicated that it would rule against pilots converting 
from piston to jet transports after they were 55. A _ public 
hearing into this proposal will be held on January 7. 
Additional regulations have been introduced concerning airline 
pilot training programmes, which in future must be approved 
by the F.A.A. and must give more attention to the training of 
co-pilots. 


B.O.A.C. Aretie Plans 


C.A.B. examiner, after considering B.O.A.C.’s application 
for permission to operate a service on an Arctic route 
between London and the U.S. west coast, has recommended 
that the appropriate route rights be granted. The London- 
Los Angeles route was added to the U.S.-U.K. 1946 Air 
Services Agreement in 1955, but C.A.B. and Presidential 
approval is needed before any new service to the U.S. can be 
operated. Pan American Airways already flies services between 
Los Angeles, San Francisco, Portland and Seattle, on the west 
coast, and London, using the Boeing 707 Intercontinental. 
According to the C.A.B. examiner, B.O.A.C. proposes a 
twice weekly service with Boeing 707s having 56 de luxe and 
63 economy class seats. The Corporation estimates that it 
would achieve 50°, load factors and would carry 2,900 de luxe 
and 3,300 economy class passengers a year in each direction. 
The service is expected to start in February, 1961, after the 
707 has been firmly established on B.O.A.C.’s North Atlantic 
routes. Frobisher will be used as a refuelling point eastbound 
and, when necessary, westbound. With the help of the pre- 
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vailing westerly winds, the 4,727-naut.-mile Los Angeles-London 
sector should be within the Conway-engined 707’s reach on a 
reasonable number of occasions. 

An important part of B.O.A.C.’s plan is that this route 
should eventually be extended to Sydney, connecting with the 
San Francisco-Tokyo-Hong Kong services at Honolulu. This 
will almost match the Pan American service which, after flying 
over the Arctic route from London, is continued through San 
Francisco to Tokyo. 


More Length at London 


ORK is to start at once on the extension of the 10R/28L 

runway at London Airport to 11,000 ft. Already the 
longest runway (9,576 ft.), LOR/28L is one of the two instrument 
runways. It will be extended to the west, requiring the perimeter 
road to be diverted. 

The work will be scheduled to permit the runway to remain 
open at least until September, 1960, and the extension is to be 
completed by the spring of 1961. The opportunity is to be 
taken to improve the approach and runway lights on 10R/28L, 
and generally to bring the equipment up to date. 


The Air-freight Business 


HENEVER the agreed IATA fares or rates are lowered fo 

some sector in the business of air transport there follows 
an amusing exercise in public relations. Many of the airlines 
concerned send out individual news releases, or information 
circulars, to say that their own rates have been reduced. “ Ou: 
Fares Lower than Ever,” or “ XYZ Airlines Reduces Freight 
Rates Again,” or “ Down Go ABC's Cargo Rates,” say the 
releases—with never a mention of the IATA struggles which 
preceded the changes, or of the fact that al/ the airlines’ fares 
or rates have changed. 

It is natural enough, one supposes, that each individual 
carrier should wish to pretend that it is a sharply competitive 
airline whose ruthless efficiency has led to these vital cuts for 
the benefit of the customers. 

Last month there was a little spate of circulars about the 
North Atlantic cargo-rates changes which were agreed at 
Honolulu and which come into force on April | next year. The 
statements referred to “reductions of up to 40° on existing 
commodity rates on certain goods” and also (confusingly) to 
“Jet Age economy rates with reductions of up to 80"..” 
Examples were given which would certainly lead any prospective 
air shipper to the belief that any reductions applied to large 
consignments of exotic and extraordinary products rather than 
to the odds and ends of goods which most people might suppose 
to be worth sending by air. 

It is nice to know, for instance, that the new North Atlantic 
rate is 5s. per kg. (in the case of shipments of 45 kg. or more) 
for shoes (but not for boots?), agricultural machines and adding 
machines; that it is no more than Ss. 9d. per kg. for artificial 
flowers or sports goods; and only 6s. 6d. per kg. for pneumatic 
machinery (balloons?) and musical instruments. 

But, as it happens, we don’t want to send, right now, any 
of these commodities to the U.S.A.—nor foodstuffs, magazines. 
textiles, “certain” leather goods, radio, television, electrical 
household appliances, pottery, china, glassware, surgical and 
scientific equipment, optical goods, films, gramophone records, 
automobiles and spare parts. If, next April, we have the sudden 
idea of sending our three old trombones to Pittsburgh for 
Aunt Agatha’s collection of vintage musical instruments. thei 
combined weight will probably be found to be only 10 kg. 
Anyway, it is quite monstrously unfair that the rates for 
trombones (and basset-horns) should be higher than those fo: 
washing machines and telescopes. 

The little list of North Atlantic all-freight carriers in this 
column last week (p. 593) was short by one. Sabena has now 
started a once-weekly service with DC-6As between Brussels and 
New York. 

B.O.A.C. now uses two-way VHF (transmitting from the 
tower of Airways Terminal and controlled from the Dilke Street. 
Chelsea, freight depot) to keep in touch with its cargo pick-up 
vans in the central London area. 


NEW TRAVELLERS.—Two new British transports which will 
be in service with B.E.A. in 1960 are seen here in the course 
of proving trials. In the upper picture is the Vickers Vanguard, 
undergoing tropical trials at Nairobi ; and, below it, the Comet 
4B on its first visit to Vnukovo Airport, Moscow. 
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Only the VANGUARD 


paces the jets at much 4 
less than half the cost 


ALL RouND Europe, and on record flights in The Vickers Vanguard has, without doubt, the 
Canada, the Vickers Vanguard has been logging biggest profit potential ever offered to the airline 
block times which have proved that on short and industry — and it offers it at proved realistic com- 


middle distance routes it can more than hold its petitive speeds. 
own with the jets. It has, in zero wind, beaten 
current jet schedules on sectors as long as London- 
Rome (955 st. miles). It has flown London-Gander 
(2,365 st. miles) in 5 hours 30 minutes, and 
Toronto-Montreal (335 st. miles) in a record 58 
minutes in zero wind. . 


The Economy Class cheap-fare capabilities of 
the Vanguard are at the forefront of the now 
established world movement for popular air travel. 
Only the Vickers Vanguard can bring these vast 
new markets to the Airlines on short and medium 
haul routes, at a substantial profit, and the 
Other Vanguard block times are: Vanguard can do this with schedules as fast, if not 
LONDON-BRUSSELS faster, than any other aircraft. 


230 miles in 45 minutes (5 m.p.h. headwind). Vanguard costs used in this comparison are to A.T.A. 


LONDON-HAMBURG formula. Both the Viscount 745 and the Viscount 810 : 
470 miles in 73 minutes—a record (17 m.p.h. filed costs have been proved in practice to be substantially - 
tailwind). below such A.T.A. formula costs. 


LONDON-PARIS 
224 miles in 41 minutes (zero wind). 


PRESTWICK-KEFLAVIK 
920 miles in 2 hours 35 minutes (zero wind). aLOUnS Cast 
KEFLAVIK -MONTREAL 30,000 THE VANGUARD 
2,360 miles in 6 hours 2 minutes (30 m.p.h. head- 7" ACHIEVES ITS FAST 
wind). BLOCK TIMES BECAUSE 

20,000 SPEED CAN BE 

The Vanguard has achieved these block speeds ] MAINTAINED WHATEVER 
at costs nearly one-third of those of comparable ] 

10,000 THE ALTITUDE ROUTEING 
pure jet z INSTRUCTIONS 

Recent U.S.A. figures show jet aircraft flight 4 
hour direct costs as 2.8 times greater than those 0 
Renan. ag and seat mile direct costs 2.6 340 380 420 460 CRUISE AIRSPEED-M.PH. 


Of all the airliners 425 m.p-h. cruising e Freight capacity 7/8 tons at normal 


densities e Full routeing and A.T.C. flexibility e Can use 


only the Vanguard normal existing airfields e Quick turn-round e No airfield 
noise problems e Ten years’ unique Vickers/Rolls-Royce 


has all these features turbo-prop experience . . . And it is ‘Viscount’ quiet. 


VANGUARD 


FOUR ROLLS-ROYCE TYNE TURBO-PROP ENGINES 


@ The airliner with the biggest profit potential ever offered to the operator 


VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED WEYBRIDGE SURREY 
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and ASTRONAUTICS 


would like to take 
this opportunity of wishing 
all their friends 


a very Happy Christmas. 
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Air Transport... . 


Idlewild 


Development 


VENTUAL extension of Idlewild’s long 13R/3IL runway to 
16.200 ft., and the building of a 3,400-ft. extension of run- 
way 22R/4L out into Jamaica Bay are among the future 
developments planned for New York International Airport 
Work on 22R/4L. which is the present instrument runway, 
will begin as soon as the parallel new instrument runway 
(22L/4R. 8,400 ft.) is opened to traffic in the next few weeks 
In the first stage of this work, 600 ft. will be added to the 
northern end of the runway, where it is limited by the airport 
boundary, and 2,100 ft. will be built on at the southern end 
Further extension into the Bay, to make the runway 12,000 ft 
long, is envisaged. 


Runway 13R/31L will be extended by 3,400 ft. at the eastern Eastern Air Lines’ unit terminal at Idlewild was formally opened 
end, and a 1,600-ft. extension at the western end has been ear on November 23. Its two fingers serve up to 24 aircraft 
marked for future building to make the total length 16,200 ft positions, 
The idea of this very long runway is to permit take-offs to be 
started, in either direction, as far away as possible from sur- intensity centre-line approach lights extending 3,000 ft. from ; 
ounding built-up areas; no one has yet suggested that a both ends. with condenser discharge lights in the centre of % 
runway of this length is actually needed by the jet aircraft each of the 30 bars flashing in sequence to * point” down the tt 
so far ordered runway. Runway lights are of the flush, narrow-gauge type, ig 
Idlewild’s new instrument runway, 22L/4R. is to be one of — extending 3.000 ft. down the runway in two rows; each row has 
the best equipped in the World, with the latest landing aids, three lamps spaced over 7} ft., and there is 60 ft. between 
lighting and high-speed turn-offs. It will be bi-directional the inner lamps of the two rows. Down the centre line, single 
ind used only for landings in IMc, with the parallel 22R/4I flush lamps are spaced at 100 ft. Elevated runway-edge lights 
used for take-offs. It has two high-speed taxi exits in each are also at 100 ft. intervals and are wired alternately to two 6) 
direction, bisecting the runway at 30° and with a 1.800-ft. radius — independent power sources b 
for aircraft speeds up to 60 knots Progress with the unit terminals of the major U.S. domestic <3 
In addition to 1LS at each end, the new runway has high trunk lines in the Terminal City area at Idlewild was evident as 
LEGEND 
Proposed extensions to two Idlewild runways are shown on this —_ 
map; work will start shortly on the lengthening of 22R/4L ACTIVE RUNWAYS é 


The hangars, not all of which are yet completed,”are used by the 
following companies : 
1. El Al, Air France, K.L.M.; 2, Lockheed, L.A.V., S.A.S 3, BO.A.C 
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Northeast 4, Lockheed, !Transocean 5. Northwest 6, National; te ~~ MAJOR BUILDINGS OR BUILDING GROUPS 
7, Lockheed ; 8, United!; 9, Eastern ; 10, American; 11, F.A.A.; 12, T.W.A el “i GS a 
14'P.A.A.; 15, Swissair ; 16,'Seaboard and Western ry , 
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Air Transport... . 


Idlewild 


Deve lopment 


VENTUAL extension of Idlewild’s long 13R/3IL runway to 
16.200 ft., and the building of a 3,400-ft. extension of run- 
way 22R/4L out into Jamaica Bay are among the future 
developments planned for New York International Airport 
Work on 22R/4L. which is the present instrument runway, 
will begin as soon as the parallel new instrument runway 
(22L/4R, 8.400 ft.) is Opened to traffic in the next few weeks 
In the first stage of this work, 600 ft. will be added to the 
northern end of the runway, where it is limited by the airport 
boundary. and 2.100 ft. will be built on at the southern end 
Further extension into the Bay, to make the runway 12,000 ft 
long, is envisaged. 

Runway 13R/31L will be extended by 3,400 ft. at the eastern 
end, and a 1.600-ft. extension at the western end has been ear- 
marked for future building to make the total length 16,200 ft 
The idea of this very long runway is to permit take-offs to be 
started, in either direction, as far away as poss ble from su 
ounding built-up areas; no one has yet suggested that a 
unway of this length is actually needed by the jet aircraft 
so far ordered 

Idlewild’s new instrument runway, 22L/4R. is to be one of 
the best equipped in the World, with the latest landing aids 
lighting and high-speed turn-offs. It will be bi-directional, 
and used only for landings in mc, with the parallel 22R/41 


Eastern Air Lines’ unit terminal at Idlewild was formally opened 
on November 23. Its two fingers serve up to 24 aircraft 
positions. 


intensity centre-line approach lights extending 3,000 ft. from 
both ends, with condenser discharge lights in the centre of 
each of the 30 bars flashing in sequence to “ point” down the 
runway. Runway lights are of the flush, narrow-gauge type, 
extending 3,000 ft. down the runway in two rows; each row has 
three lamps spaced over 74 ft., and there is 60 ft. between 
the inner lamps of the two rows. Down the centre line, single 
flush lamps are spaced at 100 ft. Elevated runway-edge lights 


used for take-offs. It has two high-speed taxi exits in each are also at 100 ft. intervals and are wired alternately to two Ne 
direction, bisecting the runway at 30° and with a 1.800-ft. radius independent power sources 2 
for aircraft speeds up to 60 knots Progress with the unit terminals of the major U.S. domestic i 
In addition to 11S at each end. the new runway has high trunk lines in the Terminal City area at Idlewild was evident 
LEGEND 
Proposed extensions to two Idlewild runways are shown on this i 
map; work will start shortly on the lengthening of 22R/4L : ACTIVE RUNWAYS m ‘ 
The hangars, not all of which are yet completed,’are used by the 
following companies : SN ACTIVE TAKIWAYS AND APRON 
1. El Al, Air France, K.L.M.; 2, Lockheed, L.A.V., S.A.S 3, B.O.A.C SS nie 
Northeast 4 Lockheed, !Transocear 5 Northwest 6 Nationa! MAJOR BUILDING R ROUP 
7, Lockheed ; 8, United{; 9, Eastern ; 10, American; 11, F.A.A.; 12, T.W.A 
14'P.A.A.: 15, Swissair ; 16,'Seaboard and Western vy 2 
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7 bay 
\\ FIELO ree 
4 MAINTENANCE SHOPS 


\ \ 
NTERNATIONAL 
MOTEL 


° 
COMMIS SAR y ok S 


~ 

SS . 


HANGAR > 


wEW YORE CiTY 
SLUDGE DOCK TANK 


\ 
id 
J 


THE AEROPLANE 
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when THE AEROPLANE AND ASTRONAUTICS visited the airport 
last month. Two of these terminals, those of United Airlines 
and Eastern Air Lines. are now in regular use, and American 
Airlines’ terminal will become operational on January 1, 1960. 
Pan American’s unique “ umbrella” terminal is already recog- 
nizable and will be complete next year, leaving only the T.W.A. 
building—-not yet above ground level—to be finished in 1961. 
Completion of these unit terminals, to handle all domestic 
traffic and international departures of the appropriate operators, 
will free a large part of the old temporary passenger terminal, 
which now strikes one as being more dreary than London 
Airport North. 

The airlines have been given almost complete freedom in the 
design of their unit terminals, which are completely self- 
contained and intended to spread the load of an anticipated 12 
million passengers a year using the airport by 1965. First in 
use was United's, which is also one of the more conventional, 
comprising a two-floor, crescent-shaped block with a single 
“finger.” Stands are provided for 13 DC-8s and four smaller 
aircraft, and two pivoting, telescopic, 100-ft.-long mechanical 
passageways known as “ jetways” will be used to load passen- 
gers directly on to the aircraft. ; 

A second finger is to be added to the United terminal later 
and will be used by Delta Air Lines, which will lease part of 
the terminal also. ; 

Eastern Air Lines’ unit is not unlike United's, with a three- 
floor main lobby and two fingers providing up io 24 aircraft 
positions. It is the largest of the Idlewild terminals, with a 
floor area of over 360,000 sq. ft. and has an ultimate capacity for 
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the transit accommodation of about six million passengers a year. 

American Airlines’ building is one of the most eye-catching, 
thanks to the 320-ft.-long stained-glass window with its bright, 
abstract patterns. This window, 23 ft. deep. covers one face 
of the three-floor main building. Concourses at each end 
provide up to eight aircraft positions each, and each gate has 
its individual waiting lounge alongside. Enclosed “ airbridges ” 
will connect each gate position with the aircraft entrances 

Pan American's terminal dispenses with fingers in favour of 
a single central lounge around which six aircraft can be parked 
simultaneously under the huge cantilevered concrete roof. The 
whole of the main concourse will be glass-walled, entered from 
either of two levels through a 90-ft. “air curtain” which 
makes doors redundant. 

Trans World Airlines’ terminal is scarcely less revolutionary 
than Pan Am’s, with its “soaring central structure, suggesting 
the flight of a giant bird” (says the publicity blurb). This 
structure actually is a concrete shell made up of four inter- 
acting vaults, covering the entire concourse. From it will lead 
two fingers, with protected access to and from 10 aircraft. 

In addition to these five unit terminals, each with its own 
shops and restaurants, space has been allocated to Northwest 
Airlines, but work has yet to start on this building. Other 
U.S. operators using Idlewild will continue to use the 
temporary terminal until new accommodation can be provided 
—probably on the same site. All foreign-flag operators, with 
the exception of Avianca and T.C.A., are, of course, already 
located in the wing buildings flanking the Internationa! Arriva! 
Building.—P.G.s. 


South American Commentary 


What’s a Little Discount Between Friends ? 


HE biggest news to strike South America last month was 

the Great Discount Row. How it all started is a little 
obscure. Of course, it is no secret to anyone that, despite 
IATA rules, any good travel agency could obtain for its 
customers discounts from the various airlines—a process which 
practically amounted to bidding for the customer, which IATA 
fears above everything else. 

It seems, however, that Panair do Brasil sparked the whole 
row off by starting to give bigger discounts than anyone else, 
a fact which apparently roused the ire of the other airlines 
operating in and out of the terminus of South America, Buenos 
Aires. They immediately embarked on a frantic orgy of 
masochistic ticket-slashing which left customers joyously yiping 
for more. As airline tickets (a) have a one-year validity and 
(b) are refunded 100%, in the event of cancellation, practically 
everyone who wished to travel to Europe, or who at any time 
remotely entertained the intention of travelling to Europe, 
galumphed to the nearest airline or ticket agency and thus 
saved himself a cool $500—no trifling sum in these austerized 
times. 

Ticket sales suddenly went up at a frantic pace and soon 
were breaking all records, not only in the matter of the number 
of seats sold, but also of the actual cash volume turned over, 
even though the tickets were going for half the usual price. 
People were even fighting each other over queues in the offices 
of the more important lines. It was all very jolly, but where 
would it stop? A 

After a few days the Argentine Direccién Nacional de 
Aviacion Civil stepped in, sternly warning IATA infractors 
that they must adhere strictly to the Association’s rules. Why 
the D.N.A.C. should have been so preoccupied about IATA 
is a moot point, although one suspects, perhaps uncharitably, 
that the D.N.A.C. were to a certain extent thinking in terms of 
the Argentine Government's Aerolineas Argentinas, an airline 
which has too many of its own little ways of losing money to 
be able to embark on a high, wide and handsome plan of 
Bankruptcy for You, Too. -A day or two later, Aerolineas 
publicly tut-tutted the whole affair, although they were by no 
means guilt-free in the Good Old Days when the lines, 
cautiously and with furtive looks hither and thither, would slip 
the customer a 10°, knock-off (* because you're a personal 
friend of our office-boy’s third cousin”). 

Another theory advanced is that the whole question started 
because Aerolineas and Panair do Brasil objected, in the 
Honolulu IATA gabfest, to the suggestion of establishing on 
the South American run an Economy Class which would be 
30°, cheaper than the present tourist category. 

The Say It With Discounts movement certainly hasn’t been 
stymied by the D.N.A.C., however. While we are unable to 
say if any Top Secret rebates are being given in Buenos Aires, 
we do know that all the B.A. agencies are freely touting 


40-45", rebates on tickets from Montevideo to points north 
Monte being a skip and a hop across 60 miles of River Plate. 

So the stunt is to buy a regular cabotage ticket to 
Montevideo—price a whopping $5—and then proceed to save 
up to $500 from Monte to London, Paris, or where will you. 
The Uruguayans, not having an overseas carrier of their 
own, couldn't care less whether or not the airlines kowtow to 
the International Air Transport Association. 

Interviewed by a Buenos Aires paper, the different companies 
all said, “ Who? Us?” when the discount question was raised. 
S.A.S. admitted obliquely that they were discounting, so did 


Air France; Panair do Brasil denied the whole issue and 
Aerolineas Argentinas went so far as to Express Grave 
Concern. The B.O.A.C. representative (B.O.A.C. are to reopen 


services southwards in January) said he couldn't say anything 
until he received instructions from London. The airlines later 
embarked on a general meeting in Paris to see what could be 
done [and appear to have come to terms with IATA resolu- 
tions.—Ep.]. However, the whole thing shows up the gossamer 
nature of IATA’s foundations, at least when the carriers think 
they're far away with nobody looking. 

While the jet age is still getting under way, ponderously but 
surely, with the Brazilian Varig taking delivery recently of 
their first Caravelle, the World-famed Aerolineas-Panagra bout 
is still raging, with each thinking of fresh ways of doing in the 
opponent on the profitable Buenos Aires-New York run. 
Panagra scored a useful victory (whether they had a hand in 
it or not) when the Brazilian authorities, mumbling something 
about nasty jets which mucked up their nice airfields, cancelled 
the Aerolineas permit to fly Comets to and from Rio de 
Janeiro. Pan Am received authorization to make one flight 
weekly to New York per 707, but recently there was another 
dispute when Pan Am, apparently, decided to schedule another 
flight all by themselves, not bothering to acquire Government 
authorization first. The result was that passengers had to get 
off at Asuncién and be ferried B.A.-wards on a Panair do 
Brasil piston-engined DC-7C. Now the Americans say they 
will run the second weekly frequency to Montevideo, because 
of the “delay” in the granting of the required permit by the 
Argentine Government. 

Politically speaking, Uruguay has often been referred to as 
the “Switzerland of America” due to a strong democratic 
tradition and, lately, the adoption of a collegiate system of 
Government similar to that used in Switzerland. This may or 
may not have influenced the signing of a pact between them, 
for unlimited reciprocity, Fifth Freedoms galore, and what not. 
Uruguay does not, at present, as we have said, have an inter- 
national carrier, nor are there any rumours of the semi-State 
PLUNA wishing to extend itself beyond the “ regional * scheme 
of things. Switzerland have their Swissair. However, when 
Swiss meets Swiss, and all that—what?—Feperico B. KIRBUs. 
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BREAK-EVEN NUMBER OF PASSENGERS 
vs. STAGE LENGTH 

ATA DIRECT PERATING ¢ T 

NDIRECT COSTS — DIRECT COST if 


00 + + ; + 4 
more profit 
ag The Comet makes more money from the start 
because it pays with fewer passengers. Compare it 
ai v NUMBER OF PASSENGERS 4 with “Jet A’’, its nearest rival in medium-haul 
BREAK-EVEN NUMBER OF PasseNcers Operations. 
ol_ L i Take a typical route, Europe-Tokyo, with an aver- 
0 500 000 1500 2000 2500 
age stage of 1,500 nautical miles, and assume 
initially 150 passengers a week, a basic traffic 
growth of 10 per cent per annum, in a competitive 
. situation requiring three-weekly frequency. 
FREQUENCY 
aa The Comet can economically increase frequency, as 
—— | traffic grows, after 24 years (and then at decreasing 
$ <4 intervals)—its nearest rival not for 6 years. 
| | | r’ Frequency itself accelerates traffic growth, attrac- 
; ting passengers from other airlines. 
i START 1 2 4 5 6 
OF OPERATION 
YEARS OF OPERATION 
| From the start and through every year the Comet oe 
> . 
makes more profit—even taking into account the 
7 purchase of an additional aircraft as the need arises. le 
A still larger jet, despite lower seat-mile cost, _ 
4 would be even less profitable. 
+ + + ag 
| 
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| For routes of moderate traffic density the | 
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INCREASED TYRE LIFE 
FOR JET 


GOODYEAR REINFORCED TREAD AIRCRAFT TYRES 


ONE THIRD 
MORE SKID-DEPTH 


Conventional high-speed tyre Goodyear Reinforced Tread tyre 


(With extra skid-depth) 


GOOD*YEAR 


SpeciaLcy developed for landing speeds over 
160 m.p.h., Goodyear Reinforced Tread Air- 
craft tyres have additional layers of fabric 
moulded into the actual tread rubber. This 
permits safe retention of a greater skid- 
depth than is possible with conventional high- 
speed tyres. Up to one third more usable tread 
thickness means more landings per tyre— 
with consequent reduction of replacement 


and maintenance costs. The reinforcement— 
backed by the strength of the Goodyear 
carcass—also gives improved protection 
against stone bruising. 


The Goodyear Tyre & Rubber Co. (G.B.) Ltd., 
Aviation Products Division: 8-9 Salop Street, 
Wolverhampton. Tel.: Wolverhampton 27727. 
Airline Sales & Service, Viscount Way, London 
Airport, Hounslow, Middx. Tel: SKYport 1922. 


AVIATION 
_ DIVISION 
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Air Transport... . 


Commercial Aireraft Addenda 


HE many readers who keep our annual Commercial Aircraft 
Number as a permanent reference source, may care to note 
the following corrections and additions to the October 16 issue 
Design cruising speed of the D.H.121 (page 336) should read 
0.875/360k. Normal accommodation of the Avro 748 (page 
338), at 36-in. seat pitch, is 40 R.C.A.F. orders for the 
Canadair CL-44D (page 347) total 12, not 10 as shown. On 
the payload-range curve for the Fokker F-27 (page 356) the 
direct operating costs assume a 15 m.p.h. headwind and 
1.S.A.+10°C. The price of Fairchild F-27s has now increased 
to $720,000 with Dart 511s and $780,000 with Dart 528s, at the 
new gross weight and with standard interiors. 


Hatfield Control 


N automatic fixer system and a 50-kW. 50-cm. radar have 
been installed at de Havilland’s airfield at Hatfield 
Primarily intended for plotting company or visiting aircraft, 
the radar can also be used to pass positional information to 
Luton or Radlett 
Operated in conjunction with the radar, a Marconi type 
$232, the automatic fixer system can be employed as an aid 
to identify aircraft shown on the ppt display Ihe fixer uses 
two Marconi type AD200 vue finders, one of which is sited 
at Hatfield and the other at Bedel!ls End, near Chelmsford 
The latter is remotely operated from the Hatfield tower via 
a 1S-watt VHF radio link 
The aircraft bearing information from the two VHF/DF units 
is fed into the fixer console and shown on a 17-in. crt display 


OVERSEAS ARGONAUT.—Five 65-seat Argonauts have now 
been purchased from B.O.A.C. by Overseas Aviation (C.1) Ltd. 
Formed in January 1958, this company also has three Vikings 
and in the last year has flown over 78 million passenger miles. 


containing a superimposed translucent map of the area. Each 
bearing is displayed in the normal way as a line originating 
from its particular direction finder and the resulting inter- 
section, i.e. the aircraft position, can be used to identify 
positively an echo on the radar ppt, without the need for the 
controller to request the pilot to make a radar identification 
turn 


Ruling Out Noise 


me airport traffic pattern rules have been proposed by the 
Federal Aviation Agency for Los Angeles International 
Airport in an effort to reduce the noise of jet aircraft over 
surrounding residential districts. This is the first attempt by 
the F.A.A. to spell out anti-noise regulations, but it is at 
present no more than a draft Special Civil Air Regulation, 
on which comments are invited 

The noise problem at Los Angeles has recently become acute, 
with more than 80 scheduled civil jet movements a day in 
iddition to many military and manufacturers’ test flights. If .e 
F.A.A. proposal is put into effect, the airspace up to 2.000 ft. 
in a five-mile radius from the centre of the airport would be 
designated as the traffic pattern area, in which all civil and 
military aircraft would have to conform to the rules. Under 
these rules, aircraft would have to take-off to the west (i.e.. 
towards the open Pacific) in calm wind conditions, and between 
10 p.m. and 7 a.m. jet aircraft would take off in this direction 
provided the downwind component was not more than 10 knots. 
(Pilots would retain final authority in selecting runways if they 
believed the aircraft's safety was involved.) 

Aircraft taking off would be required to climb straight ahead 
to 1,500 ft.. and those landing at the airport to enter the traffic 
pattern above 1,500 ft. (weather permitting). Inbound jets 
would descend at a minimum angle of 3° on final approach 
when landing towards the west (over the residential areas). 
Aircraft not intending to land at Los Angeles International 
would be prohibited from entering the traffic pattern. 

How effective these measures would be in combating the 
noise nuisance is difficult to guess. The proposal is most 
interesting as an attempt to place noise reduction measures on 
a legal basis and is clearly intended to alleviate the problem 
as much as possible without penalizing the operators. If it is 
successful, similar traffic patterns are likely to be established 
at other major airports, including New York. 

The position at New York International Airport, Idlewild, 
is less than satisfactory at the present time, with the Port of 
New York Authority and the Air Transport Association in 
open disagreement. We talked in New York last month to 
spokesmen for both parties and it quickly became clear that 
the airport Authority can do virtually nothing to enforce the 
noise-abatement regulations it has laid down (only for take-offs) 
and which more than one operator openly flouts. In the eyes 
(or the ears?) of the Authority, a take-off is “in violation” if 
the noise level recorded on the ground at a point approximately 
three miles from the start of take-off is in excess of 112 pndb 
(perceived noise decibel level). One of the most critical areas 
as the Howard Beach community, off the north-west end of the 
long 31L runway. and the Authority has recently installed 


automatic equipment at this point to record all aircraft noise. 

This equipment is linked with the sound control room in the 
airport tower, and is activated automatically by any noise above 
97 pndb. When other tunways are used, a mobile team ts 
positioned to make recordings which are brought in for 
subsequent analysis 

Idlewild now has at least 50 jet movements in a daily total 
of 700. In the period from October 27 to November 18, 
127 out of 799 jet take-offs were in violation; the great majority 
of these were Boeing 707s, with a few DC-8s and, very 
occasionally, a Comet. Violations. incidentally, have ranged as 
high as 134-135 pndb which in terms of noys is some four times 
the 112 pndb level 

The sound-crew observers at Idlewild have now made an 
arrangement with the airlines on the spot whereby the latter 
provide information, an hour before take-off, on weight and 
runway to be used. Taking into account wind and iemperature, 
the observers can then calculate whether a flight will be in 
violation before it leaves the ramp. This information is given 
to the airlines before the take-off—but without apparent results. 

In fact, a great part of the Authority’s work on noise must 
be regarded as a community relations effort, designed to give 
the impression that something is being done to alleviate the 
nuisance The strength of community feeling was shown 
recently when the president of Queens Borough wrote to 
President Eisenhower on the subject 

The Air Transport Association, representing all the major 
U.S. airlines. approaches the problem from a naturally different 
viewpoint. It believes that no hard line can be drawn between 
acceptable and intolerable noise levels and that the only solution 
is to work out take-off and landing procedures to reduce noise 
to the minimum compatible with safe operation. It firmly resists 
any moves to close specific runways to jets, or to limit the 
hours of operation, on the grounds that these would inhibit 
the design functions of both aircraft and airport. Similarly, 
any regulation which would require payload to be off-loaded, 
or an en-route fuelling stop to be made, would be regarded 
by the A.T.A. as “ degrading” the aeroplane. 

In an attempt to reconcile the different viewpoints the A.T.A. 
has set up a new study group, including representatives of 
the F.A.A., ALPA (Air Line Pilots’ Association) and the manu- 
facturers. This group will start work on January | and it is 
hoped that its report, by the middle of the year, will provide 
a basis for a less emotional approach to the noise problem. 

Meantime. orly one thing is certain; however much the 
nuisance of individual take-offs and landings can be reduced, 
the frequency of the nuisance will increase, for local residents, 
with distressing rapidity.—F.G.s 
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WITZERLAND is a natural breeding ground for STOL 
aeroplanes, and such a type was the first product of the 
Pilatus Aircraft Works after its formation in December, 1939. 
Since then, the company has been responsible for the supply 
of most ab initio trainers to the Swiss Air Force, including the 
currently produced Pilatus P.3. Its interest in STOL aircraft has 
continued, however, and has resulted in the recent development 
of the ultra-utility PC-6 Porter. 

The initial presentation of the prototype at this year’s Paris 
Show left no doubt as to the degree of totality achieved in 
sacrificing appearance to efficiency. The Porter looks the sort 
of aeroplane you saw off in lengths rather than build. But 
as I have found in other workhorse aeroplanes, such as the 
Auster Agricola, appearance is not always a reliable guide 
to handling and performance. I was glad of the Porter's 
tractability and pleasant flying qualities when J] flew it, in 
appalling weather, during its recent visit to this country. 

The demonstrator, HB-FAO, was the second of the five pre- 
production Porters, the first of which made its initial flight on 
May 4 this year. The well-known Swiss Alpine pilot, Hermann 
Geiger. has already taken delivery of one of the first four 
Porters, which are powered by the geared and supercharged 
Lycoming GSO-480 engine, developing 340 b.h.p. for take-off. 
The fifth aircraft is to have the normally aspirated 275 b.h.p. 
Lycoming GO-480-B, which is an alternative powerplant for 
low-altitude operations from all except the shortest strips. 
Both the initial and operating costs of this version are lower, 
and the 44 Ib. reduction in engine weight can be converted to 
useful load. 

With the larger engine, driving a _ three-bladed Hartzell 
constant-speed metal airscrew, the Porter is now cleared to 
carry seven persons and sufficient fuel for 14 hr. safe endurance, 
with STOL performance. This it achieves, without design com- 
plication, by a low wing-loading, useful power margin and 
generous double-slotted flaps on a high-lift wing. 

Recourse is now not even made to drooping ailerons to 
augment low-speed lift, these having been abandoned because 
of the accompanying increase in stick loads.  Single-slotted 
units are now employed. The control surfaces, like the rest 
of the airframe, are of all-metal stressed-skin construction, with 
the maximum angularity for simple fabrication. The cabin 
section of the fuselage is a rectangular box, with an enormous 
cut-out for the double doors, which may be removed for flight. 
The rear fuselage is a tapered box, terminating in the sternpost- 
mounted long-stroke tailwheel. 

Despite its apparently elementary contours, the centre fuselage 
incorporates much design skill to maintain its strength factors 
with so little structure. Apart from the 5-ft. wide starboard 
door aperture, and the cut-out for the frameless moulded 
cockpit canopy, an equal width window on the port side is 
uninterrupted by structural members, while in the cabin floor 
is a 2 ft. by 3 ft. hatch which may be opened for supply 
dropping or photography. Airframe factors are +3.8 and 

1.7x. 

For its visit, the Porter was furnished with its normal com- 
plement of six quickly removable lightweight seats in the cabin, 
which extends 7 ft. 64 in. aft from the front seat-backs. Width 
is 3 ft. 94 in., and the seats may be replaced by any of the 
usual utility loads, stretchers and so on. Maximum short-range 
payload is about half a ton. 

Before flying the Porter, I sat in the cabin while an Army 


The Porter cockpit employs a very simple layout and a single 
set of controls. Above the panel can be seen the large duct 
for windscreen demisting. 
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Flying the Pi 


Air Corps pilot tried his hand, watched by 
Pilatus test pilot, Herr R. B6hm, in the right- 
hand seat. The Swiss pilot’s réle was neces- 
sarily confined to advice, since the Porter is 
not fitted with dual control. His confidence, 
however, despite the marginal weather, spoke 
well of the aircraft’s handling. 

Apart from some back-seat driving I was 
able to sample the general comfort and 
moderate noise level of the cabin. The Porter 
uses a form of augmented exhaust ejection 
for low-speed engine cooling, via a single 
large-diameter stack beneath the port side of 
the fuselage. There it keeps exhaust fumes 
well clear of the ventral hatch or entry 
doors, and also takes a lot of noise aft of 
the cabin. This is still quieter at the cockpit 
end, although the GSO-480 always did sound 
rather busy in a gear-grinding sort of way. 

When I came to sit in the left-hand seat 
via the gate-hinged back of the co-pilot’s 
throne, I found the forward view much less 
restricted than I had imagined. It is actually 
better than in most high-winged STOL air- 
craft, with only a thin central windscreen 
frame to obstruct all-round visibility. The 
gently sloping cowling was not obtrusive, 
and although the front screen suffered the 
usual obliteration in heavy rain, vision 
through the curved side pieces remained 
sufficiently good for the absence of clear- 
view panels not to be critical. 

The inside also remained mist-free, and this 
was a further tribute to the wonderful heating 
system which provided a very civilized atmo- 
sphere in the Porter. It was in marked 
contrast to the half-gale outside at Thruxton, where the aircraft 
was based for its demonstrations. It was also flown from 
Middle Wallop, the grass surface of which was perhaps slightly 
more representative for an aeroplane of its type. For very 
muddy surfaces, the Porter may be fitted with enormously over- 
sized Goodyear low-pressure tyres. 

Like the rest of the aeroplane, the instrument and control 
layout could not be simpler. On the left of the wide panel, 
which has a large and useful shelf in front of it, is a group 
of basic flight instruments, plus a Continental combined 
horizon and turn-and-slip. Engine instruments are in the 
centre with individual gauges for the two 28.5 Imp. gal. wing 
tanks. These are of the integral type and are to be increased 
in total capacity to 88 gal. in later aircraft for a 50°, increase 
in range. A Becker 24-channel radio and sundry switches 
complete the array, leaving a generous area of space on the 
right of the cockpit. 

This is very roomy and comfortable and all the controls 
come readily to hand. The short stick is convenient to 
use, and the rudder-bar gantry, with its separate toe-brake 
pedals, is adjustable for leg length. On the port cockpit wall 
is a selector for tailwheel lock, castor or steer, but this was 
left in the coupled position throughout. Next to it are the 
fuel cock and rudder-trim wheel, but the latter is not really 
necessary either and may be deleted. 

Longitudinal trim is via a small crank-handle on the cock- 
pit ceiling, concentric with a larger crank for the flaps, and 
controlling tailplane incidence. I dislike all trim controls 
which are not mounted in their logical plane of movement. 
and in the Porter I found it necessary to watch the adjacent 
indicator strip to avoid trimming in the incorrect sense. The 
tailplane trimmer is low-geared and did not seem particularly 
sensitive, but the changes of trim were never pronounced 
during my short flight. 

Because of the weather, plus approaching darkness. this was 
far briefer than normal on such occasions, and a second 
attempt at a later date was frustrated by even worse conditions 
It was therefore not possible to do more than the most general 
of handling, with no stalls and only a couple of take-offs and 
landings, and to these my impressions will have to be confined. 

Taxi-ing the Porter, despite the very strong wind, was simple 
with the aid of the steerable tailwheel, and very little brake 
was required. Ground stability with the wide-track under- 
carriage was good, and a pleasant ride was given by the 
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latus Porter 


by John Fricker 


114 ft./sec. oil-damped steel-sprung undercarriage. The main- 
wheel legs are far enough forward for the disc-brakes to be 
used quite fiercely without raising the tail. This was the case 
even with our C.G. position of about 20°, (four people and 
roughly half fuel). Normal C.G. range is 11-33 

For this load, about 24 divisions of aft trim was selected 
for take-off, together with 30 degrees of flap. As usual in 
STOL aeroplanes, take-off flap is not far off the maximum 
setting, which in the Porter is 44 degrees. Flap is applied by 
pulling down the crank-handle to clear its ratchet and turning 
it while watching a small white rod protruding from the 
inner wing leading-edge. 

Slightly illogically, this rod disappears into the wing as flap 
is lowered and has red lines at intervals to indicate 10 degree 
increments of extension. The take-off setting is the penultimate 
mark. 

At Thruxton, the boisterous wind was slightly across the 
runway from port, accentuating the natural bias of the Pilatus 
in that direction on take-off. While opening up the throttle 
cautiously through its long travel to the gated take-off power 
of 1.64 Ata and 3.400 r.p.m., and feeling my way with rudder 
to keep straight, we found ourselves airborne at about 
60 km./hr. (37.2 m.p.h.) 1.A.S., without having moved the stick 
from its neutral position 

There was plenty of rudder in hand (or foot), and the Porter 
was off the ground in less than 100 yd., well before full power 
was achieved The climb-away, at about 100 km/hr 
(62 m.p.h.) was very steep, and was accompanied by a slight 
buffet from the flap downwash over the tailplane. The V.S.I. 
indicated about § m./sec., which is not much less than 1,000 
ft./min., and the power margin is very evident in the express 
lift-like ascent. The supercharged Porter has a service ceiling 
of 24,000 ft. or so, at max. weight, and has been taken to more 
than 31,000 ft. when flying light. 

After a slight feeling of surprise at becoming airborne so 
rapidly, I was relieved to discover that the Porter seemed to 
disregard much of the turbulence. as I wound up the flaps 
with little accompanying sink or change of trim. Power was 
reduced to the max. continuous setting of 1.3 Ata and 3,000 
r.p.m. and then almost immediately to 1.2 Ata and 2,500 r.p.m. 
to avoid entering cloud. 

The slight nose-down pitch accompanying flap retraction 
served to put us in our cruising attitude, and with this setting 
for about 60°, power, we indicated 175 km./hr. (nearly 109 
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m.p.h.). At the optimum altitude of about 10,000 ft., this 
power returns 195 km./hr. (121 mph.) T.AS., for a 
consumption of only 12.3 Imp. gal./hr. in automatic weak 
mixture. 

Unlike many aircraft of its type, the Porter appears to have 
very moderate control forces in flight, with pleasant harmoniza- 
tion. The ailerons, in particular. are precise and effective, 
although the very positive lateral stability can be felt during 
their application, and a little rudder helps improve the rate 
of roll. The rudder is fairly light and the elevators just about 
right. 

Although it did not seem sensible to explore the stalling 
performance of the Porter at about 1,000 ft., speed was reduced 
below the flap limit of 135 km./hr. (84 m.p.h.), indicated by a 
white line on the A.S.I., and landing flap extended. At 80 km./hr. 
(S50 m.p.h.). which is the lower limit of the white segment, 
lateral response of the Porter was still good, and there was 
no noise from the stall warning horn in turning quite steeply 
from bank to bank 

The stall, with flaps down, has been observed to be a straight 
sink at about 70 km./hr. (42.4 m.p.h.). Opening up to climbing 
power after trimming from the flaps-down glide resulted in a 
briskish nose-up tendency which could be held comfortably 
with one hand while re-setting the tailplane with the other. 

With correct tailplane trimming, there seemed ample elevator 
power in the Porter for an optimum STOL landing from an 
engine-off glide. but at Thruxton it was a matter of feeling 
the aircraft back on the ground in the increasingly heavy rain. 
One slight difficulty in these circumstances is that the engine 
has a resonance period at about 2,000 r.p.m. which prohibits 
the use of power in that range. 

Coupled with the formidable wind, this made the approach 
slightly erratic, but fortunately the excellent stability of the 
Porter did much to counteract these disadvantages. From a 
final approach speed of 95 km./hr. (S59 m.p.h.), with full 44 
degrees of flap. the elevator is pleasantly responsive for a 
smooth three-pointer, which was achieved at around 43 m.p.h. 
with nearly full aft stick movement and an intermittent bleat 
of stall warning. Brakes can be applied almost immediately 
for an absurdly short run. Apart from its approach angle, 
the Porter is very reminiscent of the old Leopard Moth with 
its sweet and well-damped landing and it has also been 
described, with some justification, as a big Auster. 

It is no more difficult fly. and very littke more complicated. 
The first prototype has completed some 250 hours without any 


snags. Twenty production aircraft are being laid down, and 
offer excellent economy at a factory price of about £13,000, 
without radio. Cost per flying hour—excluding pilot's salary, 
is computed as £10 12s, for 500 hr. per year. The Porter has 
operated successfully on skis. and a floatplane version is under 
consideration. 
Leading Particulars 

DimMeNsIons.—Span, 49 ft. 10 in.; length, 33 ft. 6 in.; height, 
10 ft. 5S in.; wing area, 306.8 sq. ft 

WEIGHTS (275 b.h.p. version in brackets).—Equipped, 2.420 Ib. 
(2,376 Ib.); five passengers plus pilot, 990 Ib.; baggage, 110 Ib. 
(154 Ib.); oil. 28.6 Ib.; fuel (57.2 Imp. gal.), 411.4 lb.; useful load, 
1,540 Ib. (1,584 Ib.) max. gross, 3,960 Ib 

PERFORMANCE (275 b.h.p. version in  brackets).—Never-exceed 
speed, 186 m.p.h.; cruising speed, 125 m.p.h.; initial climb, 
1,140 ft./min. (870 ft./min.); service ceiling, 23,950 ft. (13,780 ft.); 
take-off run to 50 ft. (at 2,000 ft.), 760 ft.; landing run from 50 ft. 
(at 2,000 ft.), 650 ft.;: range, with 935 Ib. payload, 500 miles; 
endurance, over 4 hours 
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The Fighting Services 


Malayan Honours 


N the London Gazette for December 8 was a list of awards 

to R.A.F. and Commonwealth Air Force personnel in 
recognition of distinguished service in Malaya. 

The D.F.C. is awarded to Fit. Lt. D. Geddes, Fit. Lt. 
P. K. Wooldridge and Fig. Off. J. A. Boardman. Sgt. P. J. 
Cunningham has been awarded the D.F.M. and Fit. Sgt. 
K. E. B. Dally receives the B.E.M. Ten officers and other 
ranks, Wg. Cdr. R. H. Blackmore, Fit. Lt. M. L. Cann, Fit. Lt. 
K. W. Claydon, Fit. Lt. T. P. agri Fig. Off. P. H. Putland, 
M. Pit. R. P. F. Hill, Acting Sgt. L. R. Belcher. Acting Sgt. 
L. S. Henry, Cpl. M. Fitecheries” and Cpl. Tech. E. F. 
McPhillips, have been mentioned in despatches. 


Australian Defence 


NUMBER of major Australian defence issues, 

the previously recorded decision to order the 
Ferranti Bloodhound surface-to-air missile system and_ the 
disbandment of the Royal Australian Navy's Air Arm after 
1963, have been announced by the Minister for Defence, Mr. 
Townley. 

The Commonwealth's National Service training scheme is 
to be suspended on June 30, 1960, and the Army is to be 
reorganized into what is to be known as a Pentropic Division 
of five infantry battle groups. This new structure is designed 
primarily for operations in tropical areas with the emphasis 
on mobility and air transport. 

For this work the R.A.A.F. now has its 12 Lockheed C-130A 
Hercules transports in addition to its older Douglas C-46 
Dakotas and two V.I.P. Convair 440 Metropolitans. Scheduled 
Hercules freight services modelled on R.A.F. Transport 
Command lines were started earlier this year and are replacing 
the previous Dakota courier services operated by the R.A.A.F. 
These include flights through all the major R.A.A.F. bases on 
the Australian east coast and services from Richmond, N.S.W., 
through Victoria and South Australia to Pearce, West 
Australia, from Laverton up the east coast and through to 
Darwin, and from Richmond through Darwin to Butterworth, 
Malaya. 

The Australian Government is at present examining a 
number of British and American bombers, but has not yet 
found a suitable aircraft to replace the G.A.F. Canberra B.20s 
operated by the three R.A.A.F. tactical-bomber squadrons. A 
number of fighters are also being considered for the R.A.A.F. 
to replace its three squadrons of Commonwealth CA-27 Sabres 
although no particular types have yet been officially named. 

New maritime reconnaissance aircraft are to be purchased 
for the R.A.A.F., which is at present operating two squadrons 
of G.A.F. Lincolns and Lockheed P2V-S Neptunes. A heli- 
copter force is also to be established and the R.A.A.F. Sabre 
Wing at Butterworth is to be equipped with Sidewinder AAMs 
in the near future. A Sidewinder recently destroyed a Jindivik 
during trials over the Woomera rocket range. 


including 
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The decision to wind up the operations of the R.A.N. Fleet 
Air Arm in 1963 has been made in light of the future need 
Within three years the existing aircraft— 
and Fairey 


for new equipment. 
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RADAR 1TROPHY.—-A silver waiter bearing an engraving of 
the head of the Sting-Ray target-tracking and illuminating radar 
has been presented to the Officers’ Mess, R.A.F. North Coates, 


by the Military Radar Group, A.E.I. Electronic Apparatus 

Division. The presentation was made on behalf of A.E.!. by Mr. 

V. M. Roberts, O.B.E. (left), and the gift was received by 
Wg. Cdr. H. L. Derwent, A.F.C. 


operating from the carrier “ Melbourne” will be obsolete; 
aircraft to replace them would require a more modern carrier 
Although H.M.A.S. “ Melbourne,” formerly H.M.S. “ Majestic.” 
has a semi-angled deck, steam catapults and the mirror landing 
aid, she is not large enough for the latest carrier types now 
coming into service. 


Gift and Gifted 

PAINTING entitled “ Thanks Again for Everything,” by 
Jchn Yale, depicting the last fly-past of two Spitfires in 
1959. was uccepted on behalf of Fighter Command by 
Air Vice-Marshal H. J. Maguire, A.O.C., 13 Group, at an 
exhibition of the artist's work which he opened on December 8. 
introducing the Air Vice-Marshal, Sqn. Ldr. Peter Latham, 
C.O. of 111 Squadron, paid tribute to the work and popularity 
of the artist, who had spent some days with the Squadron 

at Wattisham where many of the subjects were painted. 
Mr. Yale is a young Canadian member of the Society of 
Aviation Artists and it is a pity that his exhibition, at the 
R.B.A. Galleries, Suffoik Street, S.W.1, closed on December 17. 


R.A.F. Appointments 


HE following are among recent Royal Air Force appoint- 
ments: 

Air Ministry: Gp. Capt. D. T. Witt. D.S.O., D.F.C., D.F.M., 
to the Department of the Chief of the Air Staff: Gp. Capt. D. ¢ 
Stapleton, C.B.E., D.F.C.. A.F.C... and Wg. Cdr. J. M. Howard 
to the Department of the Air Member for Supply and Organization 

Bomber Command: Wg. Cdr. D. H. Sutton to R.A.F. Finningley 
to command No. 18 Squadron. 

Fighter Command: Gp. Capt. D. G. Smallwood, D.S.O., M.B.E.. 
D.F.C., to R.A.F. North Coates to command; Weg. Cdr. G. B 
Masters to Headquarters to command the Control and Reporting 
Examining Team; Wg. Cdr. S. V. Vaizey to Headquarters, No. 11 
Group, as Chief Signals Officer. 

Coastal Command: Weg. Cdr. A. S. Baker, O.B.E., D.F.C., to 
R.A.F. North Front, Gibraltar, to command, with acting rank of 
Gp. Capt.; Wg. Cdr. S. L. Swain to Headquarters as Senior Equip 
ment Staff Officer. 

Flying Training Command: We. Cdr. T. D. Sanderson, A.F.C.. 
to the R.A.F. Flying College, Manby, as Syndicate Leader. 

Technical Training Command: We. Cdr. J. E. S. Salter to No. 3 
Radio School, Compton Bassett, to command the Administrative 
Wing. 

Maintenance Command: Wg. Cdr. E. G. Ambridge to Head- 
quarters No. 41 Group, for equipment duties; Sq. Ldr. W. M 
Smedley to the R.A.F. Staff College, Andover, for directing staff 
duties, with acting rank of Wg. Cdr. 


ASSISTED.—An Australian Dakota has been fitted with JATO 

bottles as well as retractable skis for operation with the R.A.A.F. 

Antarctic Flight; it will be used for photographic as well as 

transport work. The extra 1,000 Ib. of thrust provided reduces 
the transport’s take-off run to 100 yd. 
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by J. Burkett* 


ARLY this year, it was reported in Aviation Week that 

Russia had been flight-testing a nuclear-powered delta-wing 
bember, said to be powered by two direct-air nuclear power- 
plants housed in the wings, with supplementary power from 
two conventional wing-tip turbojets. Whilst there is no direct 
evidence to support this claim, the many articles that have 
been written on the subject by Soviet scientists since 1955, 
together with the success of recent space projects. lead one 
to consider that it could be possible. 

In America, the news met with scepticism from some 
quarters. Its main effect. however, was severe criticism of the 
Eisenhower Administration by Democratic members of the 
Joint Congressional Committee on Atomic Energy for having 
spent nearly 1,000 million dollars on the development of an 
atomic aircraft without any promise of a prospective test flight 
date. The Democrats wanted the U.S. to be the first to get a 
nuclear-powered aircraft into the air, regardless of utility, for 
reasons of prestige Soon afterwards, Lt.-Gen. Wilson. the 
American Deputy Chief of Staff for Development. stated that 
all the problems which had been delaying construction of a 
prototype craft had been solved and the last major obstacle. 
that of efficient shielding, had been overcome. 

A study of the Technical Press leads one to believe that 
English writers have doubts about the practical future of 
nuclear-powered aircraft. even after the difficult design and 
operational problems have been satisfactorily solved. The 
Soviets and the Americans, however, consider that an opera- 
tional nuclear-powered aircraft is an urgent military need. 

In 1955 a senior representative of the U.S.A.F. stated that 
the development of a nuclear-propelled aircraft was in the 
second highest priority for development projects, the objective 
being an aircraft that could take off from the U.S.A. and 
travel to any part of the World, returning to base without 
landing elsewhere (8). ; 

In view of the reported progress that has been made in 
developing nuclear energy for the propulsion of aircraft, it 
would appear to be an appropriate time to review the problems 
posed by making a survey of the literature published over the 
past 10 years, summarizing the opinions of various writers 


Why Nuclear-powered Aircraft? 

Whilst aircraft speeds have increased rapidly during the 
past seven or eight years, range has lagged behind. In fact, 
the 1946 record non-stop flight of 11,235 miles, without refuel- 
ling. by a Lockheed P2V navy patrol bomber still stands (17) 

The limitations on the possible performance of chemically 
fuelled aircraft are illustrated in Fig. 1, where the required 
gross weight is plotted against range for various speeds. For 
each given speed the required gross weight increases with range 
as the amount of fuel required increases. At a certain range 
the curve becomes practically vertical. Therefore it is 
impossible to design an aircraft of greater range for the 
particular speed 

Similarly. it can be said that as speed is increased the gross 
weight for a given range increases; the maximum range that 
can be attained decreases as the speed increases. Although the 
curves are based on certain .aerodynamic and _ structural 
efficiency values for selected aircraft, the basic shape of the 
curves remains the same for any chemically fuelled aircraft 
(16, 17) 

The all-up, or take-off. weight of a large modern aircraft 
such as a bomber is considerable, because of the large fuel 
load. A few pounds of atomic fuel, on the other hand, could 
provide a bomber with enough power to surpass the range of 
any present type of aircraft (6). The one definite advantage 
that a nuclear-powered aircraft has over one with chemically 
fuelled engines is unequalled performance combining high 
speed, long range and almost unlimited endurance regardless 
of speed (20). 

In Fig. 1 a nuclear-powered aircraft would be represented 
by a horizontal line, because the gross weight is unaffected by 
range. Beyond the point where this line intersects the curve 
for the chemically fuelled aircraft of the same speed, the 
nuclear aircraft will be lighter than the conventional machine. 
For ranges greater than those where the curves become 
vertical, the nuclear-powered aircraft appears to be the only 
one possible (16). 


* Hawker Siddeley Nuclear Power Co., Ltd 


Progress in Nuclear-powered Aircraft 
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Provided that it is practicable, therefore, an aircraft can be 
designed which would be capable of flying round the World at 
practically any speed that the designer cares to design into the 
airframe (3, 23). 

Assuming that a very large aircraft exists to carry the heavy 
weight of a reactor, the question arises of whether or not there 
is a need for it that cannot be satisfied by one or other form 
of conventional aircraft—particularly in view of the enormous 
effort that is required in research and development. It ts 
pointed out that the endurance of a nuclear-powered aircraft 
could be equalled by a conventional aircraft using flight 
refuelling and that it was only in very high-speed supersonic 
aircraft with a range of 4,000-6,000 miles that a powerplant 
requirement existed that could not be met by conventional 
engines (23). A case could possibly be made for a subsonic 
aircraft with a moderate-performance reactor, with supple- 
mentary conventional engines to provide short bursts of high 


speed (5). 


Possible Applications 

For military application, long-endurance nuclear-powered 
aircraft could be used, either as long-range bombers for the 
delivery of fission or fusion bombs, as long-range freighters 
equipped with parachute-dropping gear, or as refuelling tankers 
for jet fighters. They would be particularly useful either in 
conjunction with early warning radar, the aircraft remaining 
in the air for as long as one month, or on meteorological, 
search and patrol flight (5, 20) 

Nuclear-powered aircraft will probably have no real impact 
on civil applications for at least 15-20 years (7). The danger 
of radiation might be avoided by using the nuclear aircraft as 
a tow-plane for chemically fuelled airliners, the flight pattern 
being for two or four craft, or even more, in tandem, on the 
sides, or in layers. The commercial aircraft could carry just 
enough fuel for take-off, landing and limited cruising, receiving 
electric power in flight through the cable from the tow aircraft. 
They would cut loose over the scheduled airport to land by 
their own power (9, 20). 

A possibility, recently suggested by the Goodyear Aircraft 
Corporation, is a 540-ft.-long non-rigid airship capable of 
70-80 kt. that could reach any point in the World from existing 
U.S. bases. It could be operational by 1963. 

A new design approach is necessary for a nuclear-powered 
aircraft to become a practical proposition. There are many 
problems peculiar to the installation of nuclear reactors in 
aircraft, the most important of which include the development 
of high-temperature materials of construction; techniques of 
high heat transfer: types of powerplant and their location; 
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Fig. 1.—Performance limitations for chemically fuelled aircraft. 
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radiation shielding; the airframe; and the landing gear (20). 

The nuclear engine might be considered to be the worst 
possible type of powerplant that could be conceived for an 
aircraft. It will be big and heavy because of the shielding 
required, difficult to control and impossible to approach 
without considerable safeguards. The working fluids, most 
likely molten metals, will be difficult to route through the 
aircraft structure, whilst the waste products from the fission 
process will be harmful. 

Development work on aircraft nuclear plant must follow a 
different technique from that applicable to jet-engine research. 
A secluded area is necessary with remote control testing, 
inspection and maintenance. Flight testing will require new 
operational techniques to avoid radiation hazards (6). 


The Nuclear Powerplant 

The nuclear reactor is a source of heat that has to be con- 
verted into propulsive thrust. A jet form of power unit is 
favoured where the nuclear heat source replaces the combustion 
chamber. 

The simplest theoretical form of powerplant would be the 
nuclear ramjet; but the heat transfer from the reactor to air 
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involves too large a pressure drop, which, in turn, results in 
a large thrust loss. Another disadvantage that is characteristic 
of the application of nuclear power to jet propulsion lies in 
the working fluid (air) becoming radioactive in its passage 
through the reactor (3). 

Turbojets and turboprops, however, lend themselves for use 
with nuclear powerplants in many different combinations of 
thermal cycles, propulsion devices, etc. (20) (see Figs. 2-5). 
One writer considers that the only practical form of power- 
plant is the open-cycle type of system (23). 

Of the heat supplied to the powerplant, whether from com- 
bustion or fission, 60-75% must be rejected to the atmosphere. 
In open-cycle gas turbines (and reciprocating engines) this 1s 
done by discharging the working fluid (air) as exhaust. In a 
closed-cycle plant, whether a gas or vapour is used, the waste 
heat has to be transferred from the working fluid to the 
atmosphere by using either large heat exchangers or large 
temperature differences. The latter lowers the cycle efficiency 
and requires a higher source temperature, a limiting factor with 
current engineering materials (25). ; 

Some form of heat exchanger will, in any case, be needed in 
all types of nuclear powerplant. The early systems will present 
temperatures which will be lower than those of current con- 
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ventional engines—a_ factor 
which eliminates the turboprop — uN y 
on the grounds of excess engine ie R — 
weight. The turbojet seems to 
be the only choice, therefore, ; 
even for subsonic _long- HEAT 
endurance applications (23). 
powerplant for the 
moment seem to be limited. To a 
achieve higher operating 
temperatures, considerable in- 
genuity is required to design 
heat exchangers with greater 
efficiency than ever before, 
incorporating characteristics not eh 
found conventional heat 


exchangers (20). 


Choice of Reactors 

The main problem in apply- 
ing nuclear reactors to aircraft 
propulsion is the development 
of sufficiently high tempera- 
tures. For a gas-turbine pro- ,. 
pulsion unit these will have to 
be to the order of 700-800 h 
C. (8). exhaust. 


Another problem is whether or not a sufficiently light nuclea: 
powerplant can be built. Thermal utilization depends critically 
on the maximum cycle temperature in the gas (Figs. 6 and 7). 
With low temperatures the utilization will be low and a large: 
heat exchanger surface is required. A greater volume of air 
must be passed through the engines to give the required thrust, 
consequently increasing the number of engines and drag. The 
reactor then must have a higher rating with the penalty of a 
larger core and increased amount of shielding. 

With the direct-air cycle, where air as the working fluid 
passes from the compressors through the reactor, the basic 
reactor would be heavy and bulky. Apart from shielding con- 
siderations, however, the system is workable inasmuch as air 
is available in abundance (3). 

Incorporation of an intermediate liquid-metal cooling system 
would improve heat transfer and greatly increase the powe! 
available from a given reactor (3, 5). Such an arrangement 
might possibly reduce the pressure drop that is incurred 

It has been suggested that further improvements could result 
from using a liquid-metal coolant, e.g. bismuth, to carry the 
fissile material as a dispersion or solution through the core. 
Fuel concentration is limited by the solubility of uranium in 
bismuth and the core would have a somewhat larger critical 
size than one with fuel elements. The use of uranium slurries 
might reduce the size however (24). 

Temperatures up to 550° C. are considered possible in liquid- 
metal-fuelled reactors. The L.M.F.R. offers distinct possibili- 
ties for application to gas-turbine powerplants, provided that 
higher temperatures can be developed, possibly through 
improvements in corrosion-resistant materials for containing 
uranium-bismuth solutions (24, 25). 

Another possibility is a reactor with a ceramic uranium 
carbide or oxide core heating helium gas, the latter having 
negligible neutron capture cross-section and excellent heat- 
transfer properties. Used in a closed cycle, high temperatures 
in the ceramic will permit high temperature differences between 
fuel and gas enabling the design of a reasonably small core, 
even with the comparatively low heat-transfer coefficient. 

It is suggested that the use of high-temperature ceramic fuels 

(Continued on page 637) 
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might overcome the inherent problem of the closed-cycle 
system, that of transferring waste heat to the surrounding 
itmosphere (24). For optimum design the core should be as 
small as possible so that the shielding mass is reduced to the 
minimum 

The fast neutron reactor might be a possible alternative. 
therefore, particularly because of the greater range of high 
temperature materials that can be used. Heat transfer 
problems will be acute, however, and liquid metals will have 
to be used to control heat removal Another disadvantage is 
the high fuel investment that 1s necessary to sustain the chain 


reaction (3, 12) 


Radiation Shielding and Airframe Design 

The weight of adequate shielding to protect the crew, instru 
ments, cargo and ground staff is a serious problem in mobile 
applications and a departure has to be made from the shielding 
standards of land-based reactors (23) 

Assuming that the designer is ingenious enough to extract 
100 MW of heat from a reactor core consisting of a 2-ft 
diameter right cylinder and that a shield thickness of about 
4 ft. Is acceptable, according to Cockcroft the shield weight 
will be about 50 tons. Therefore an aircraft weighing more 
than 100 tons will be necessary to carry this unit (8). The 
weight given for a Russian two-engined nuclear turbojet design 
with a range of 540,000 n. miles, is 286,000 Ib. (33) 

Generally speaking, in conventional aircraft design, structure, 
engines. crew, controls and accessories add up to about halt 
the design gross weight. The other half is distributed approxt- 
mately between the cargo and fuel. For a nuclear-powered 
aircraft to compete successfully on a payload/gross weight 
basis with conventional designs, reactor and shielding must not 
exceed 25%, of design gross weight (21) 

: The main design prob- 
lem then is the highly 
concentrated weight of 
the reactor shield 
assembly This is of the 
order of 100-200 Ib./cu 
ft.. as compared with 20- 
25 Ib./cu. ft. of modern 
turbojets or 50 Ib./cu. ft. 

of typical chemically 
\ fuelled aircraft (14). 

Weight reduction is 
likely to from 
ingenious shielding de- 
sign. A likely shielding 
arrangement in air- 
craft might consist of a 
very thick layer of lead 
immediately next to the 


ALTITUDE 60.000 


reactol with further 
layers of boron or 
lithium (for neutron cap- 
ture) interspersed with 
iron (12) 


Apart from reducing 
AINCRAST MACH N weight by new shielding 

design, reduction would 

Fig. 7. Overall effect for various also result from locating 
Mach numbers with the maximum _ the crew as far from the 
air temperature as a parameter. At reactor as possible, there- 
Mach 2.5,a maximum airtemperature by gaining from the 
of at least 800°C is desirable, a figure square law of attenuation 
which should be exceeded for higher with distance (23). This 
Mach numbers. will also help to avoid 
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the congestion of structural weight and the weight of 
disposable loads at the aircraft's centre of gravity. 

Aircraft shielding can be designed in several ways. The 
Unit Reactor Shield, where only the reactor is protected, seems 
to be an attractive approach from the point of view of ground 
handling, cargo, and airframe radiation dose rate; but it has 
severe weight penalties 

With Split Shielding sufficient shielding has to be placed 
round the reactor to protect the aircraft, whilst additional 
shielding protects the crew compartment. This pattern involves 
landing and take-off problems due to ground scatter from 
reactor to crew. A conventional power unit for take-off and 
landing might ease this problem (9, 17). Split shielding, 
however, leads to difficult crew-cabin design and heavy shield- 
ing near the nose, thereby necessitating heavier fuselage 
Structure 

Research has been made in the U.S.A. into shielding require- 
ments and it is considered that the design difficulties are no 
longer insurmountable (4) 

The usefulness of the nuclear-powered aircraft is very much 
dependent on whether or not it can use existing airfields, carry 
all types of cargo, operate without extensive and complicated 
ground-handling facilities, particularly at overseas bases (6). 
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The reactor replaces the turbojet’s combustion chamber. 
Use of direct air cycle obviates the need for a liquid circuit. 


Long runways will be necessary because, apart from being a 
very large aircraft, the landing weight will be as great as the 
take-off weight, resulting in high landing speeds (20, 23). 

The number of available airfields will, therefore, be limited 
a factor that may favour the use of flying-boats or amphibians 
during the early development stages, provided stretches of 
sheltered water of more than two miles can be found (20) 
On the other hand, the high endurance and long-range charac- 
teristics Of nuclear aircraft will facilitate return to base or 
some other specially equipped landing field. 

Control of power level will be quite different from that in 
conventional aircraft. The pilot will not be able to get 
immediate power increase because the heat transfer processes 
will react more slowly than internal-combustion engine controls 
(20). An abortive landing attempt would be most hazardous, 
therefore, unless additional thrust was available, provided by 
auxiliary rocket engines or some other powerplant type (8, 23). 

Another problem facing the designer of mobile reactors is 
the build-up of radioactive waste products and the probability 
of having to remove the fuel for reprocessing after about only 
one-third has been consumed (8, 9) 

The most important deterrent to the operation of nuclear 
aircraft, however, is the crash hazard. The fission products, 
which are highly radioactive and extremely poisonous, con- 
tinue to release heat even after shut-down, as much as 10°. 
of normal operating power. After a crash, it is unlikely that 
the cooling system will operate and there is the danger of a 
rapid increase of heat within the reactor causing the fuel to 
melt and burn through its containment vessel (5). 

Considerable amounts of fission products will be released to 
the atmosphere in vapour form producing lethal effects a long 
way down-wind. The area of the crash will be inaccessible 
for a period of time possibly extending to years. Fires will 
also occur through vaporized sodium and/or uranium contact- 
ing the air. A high-temperature reactor using ceramic fuels, 
however, would lessen the spread of fission products (9, 23). 


The American Research Programme 

The only published information readily available on actual 
research and development work is that from the U.S.A. The 
N.E.P.A. Project (Nuclear Energy for Propulsion of Aircraft) 
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started before 1950, is concerned with the development of 
reactors suitable for aircraft propulsion and missiles, the 
improvement of shielding techniques, extensions of technology 


applicable to high-temperature materials and moderators, 
improvement of coolants, methods of power conversion and 
improvement in power density. (See “Nuclear Science 
Abstracts ” for numerous reports.) 
Start-up 
Ground Test Reactor (U.S.A.F.). 500 kW. poo! type. Operated 
by Convair at Fort Worth, Texas ; ee -. 1953 


Fluoride salt fuel, ee at Oak 
Ridge National Laboratory. Dismantied .. . 1954 
Aircraft Shield Test Reactor (U.S.A.F.). 1 MW. Light water. 
Operated by Convair at Fort Worth . 1954 
Tower Shielding Reactor No. |. Oak Ridge 500 kw, tank type «. 1954 
Heat Transfer Reactor Experiment (HTRE 1). G_E.C. (Direct Air 
Cycle.) Dismantied 1957 
Radiation Effects Reactor (U.S.A.F.). 10 MW, pressurized water. 
Operated by Lockheed .. 1959 
Tower Shielding Reactor No. 2. Oak Ridge 's MW 1959 
NACA 60-MW (heat) light water reactor. For use in research on 
a nuciear-powered aircraft engine Jan. 1960 
Nuclear Engineering Test Reactor (U.S A. F). 10 MW, pool type 
Operated by A.C.F. at Dayton, Ohio .. ° ‘ after 1960 


The Aircraft Reactor Experiment (1) 

The A.R.E. was designed for operation at temperatures in 
the region of 815° C at a power of 1-3 MW with a fluoride 
salt fuel circulating in a heterogeneous core. The moderator, 
in the form of beryllium oxide blocks, is cooled by sodium. 
The heat produced is dissipated in water through liquid-to- 
helium-to-water heat exchange systems. The experiment was 
first successfully operated in November, 1954, when a maxi- 
mum steady-state fuel temperature of 860° C. was reached 
with a differential temperature between inlet and outlet of 
168° C. 

The fuel, a mixture of the fluorides of sodium. zirconium 
and uranium, was contained in Inconel. The reactor, which 
is considered to be extremely stable and completely power- 
demand responsive, is controlled mainly by manipulating the 
flow of cooling helium gas to the heat exchanger, control rods 
being used for setting the operating temperature level. 


Aircraft Reactor Experiment 


The Aircraft Shield Test Reactor (2) 

The first nuclear reactor to go critical whilst airborne was 
the 1-MW (heat) ASTR designed by the Convair Division of 
General Dynamics Corporation primarily to provide a radia- 
tion source for airborne shielding studies. It was carried in 
the aft bomb bay of a B-36 aircraft. This happened on 
September 5, 1955, following three years of development and 
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research. The reactor core consists of an array of 34 highly 
enriched uranium plate-type fuel elements. 

Demineralized water flowing at 500 g.p.m. in a two-pass- 
system serves as moderator, reflector and coolant. The shield- 
ing arrangement allows wide flexibility for the airborne shield 
testing. Any of the nine shield tanks can be drained or filled 
by remote control with aqueous solutions. The forward 
shadow shield assemblies can be filled with air, lead or aqueous 
solutions, and 26 different shielding configurations are made 
possible by suitable combinations of filled and empty shield 
tanks. 

Special maintenance and loading procedures were success- 
fully developed. The problem of excess radiation afte: 
landing was overcome by shutting down the reactor after 
completion of the data runs and, during the return journey to 
base, circulating cooling water through the core to remove 
residual heat. Before landing, moderator water was drained 
from the core. 

Convair’s reactor has now been transferred to the Oak Ridge 
National Laboratory, where it will be suspended from the four 
300-ft. towers forming the Tower Shielding Facility for further 
radiation testing leading to the design of protected crew 
compartments. 

The Lockheed Aircraft Corporation is having two reactors 
for its nuclear test facility at Dawsonville. C.E.R., the Critical 
Experiment Reactor, which started up in 1958, is being used 
primarily for checking core configurations of the Radiation 
Effects Reactor which is to be used to determine the suitability 
of aircraft constructional materials to withstand radiation. 
Flying-boats 

Preliminary studies have already been made by the Grumman 
Aircraft Engineering Corporation on the fast neutron effect of 
materials used for the hull bottom of amphibian aircraft. (See: 
Reports NP-6438, NP-6507.) 

The U.S. Navy has been considering the use of the Saunders- 
Roe Princess flying-boat for the first U.S.A. nuclear-powered 
aircraft. A contract study for the whole problem of fitting a 
nuclear powerplant into a sea-going aircraft has been issued to 
the Martin Co. of Baltimore. This study, which is to include 
investigations into airframe and nuclear powerplant, is expected 
to be completed within six years. 

Following preliminary studies by Lockheed and Convair, a 
U.S.A.F. contract for the initial design of a nuclear powered 
bomber prototype has now been given to fos working 
in conjunction with the Nuclear Propulsion Division of General 
Electric. 


REFERENCES 

1. The Aircraft Reactor Experiment (Oak Ridge National Laboratory); 
* Molten fluorides as power reactor fuels"; R. C. Briant and Alvin M. 
Weinberg “The aircraft reactor experiment." —design and construc- 
tion, E. S. Bettis and others; —physics, W. K. Ergen and others; 

operation, FE. S. Bettis and others. Nuclear Science and Engineering, 
2 (1957), pp. 797-853. (See also: Report CF-S3-7-13.) 

2. Aircraft Shield Test Reactor (Convair Div., General Dynamics Corpn.); 
J. C. Nance and L. W. Perry. Nucleonics, 16, Jan., 1958, pp. 58-61. 
(See also Reports NARF-55-96T, NARF-S7-48-1, NARF-57-62T, 
NARF-S7-16T, NARF-S7-19T, NARF-S8-1T.) 

3. Anderton, David A. “The atom: power for flight,” 4 parts. 
Week, May 21, 1951-June 11, 1951. 

4. Aschenbrenner, F. A. “Shielding for aircraft nuclear powerplants."’ 
(G.E.C., Aircraft Nuclear Propulsion Dept.) Nuclear Engineering and 
Science Congress, Chicago, 1958, Preprint 

4a. Baxter, A. D., and Preece, G. E. ‘Nuclear Power in Aviation.” 
THe Agrorpiane, Feb. 7, 1958, pp. 171-173. (Extracted from de Havilland 
Gazette, February, 1958.) 

5S. Bauer, S. G ‘Atomic energy for aircraft propulsion.” (Rolls-Royce 
Nuclear Engineering Section.) (Resumé of paper to Belfast Section of 
Royal Acronautica!l Society, Nov. 27, 1956.) THe Arroptane, Dec. 21, 
1956, p. 938 

Sa. Boadle, C. D. “Some safety considerations of nuclear power 
reactors." (Rolls-Royce Nuclear Engineering Section.) THE AEROPLANE, 
Dec. 14, 1956, pp. 905-907 

6. Bonner, Robert W. “What comes after the turbojet?" (Glenn L. 
Martin Co.) Aero Digest, Jan. 1955, pp. 65-68. 

7. Clark, E. “ Atomic transports 15-20 years away (Summary of repoft 


Aviation 


of McKinney Panel, U.S.A.) Aviation Week, Feb. 6, 1956, pp. 104-105. 
Cockcroft, Sir John. “ Atomic energy and propulsion.” (A.E.R.E.) 
Atomics, July, 1956, pp. 241-247 

9 Dunworth, J. V. “ Nuclear propulsion of aircraft.” 
No. 10, Oct. 1957, pp. 611 

10. W.T.G. “ Atomic pover: notes on some problems involved and NACA 
research.”” Flight, July 9, 1954, pp. 39-40 

11. Graff, A. P. “Some considerations affecting the design of nuclear 
turbine engines.” (Northrop-Hendy Co.) Report RAD-207 (RAND), 
Sept. 1947, 13 pp., 10 graphs 

12. Hawthorne, E. P. ‘Nuclear propulsion for aircraft.’ (Summary of 
R.AcS. Graduates’ Section lecture.) THe Arroptane, Nov. 9, 1956, 
Pp. 686-687 

13. Heth, J. H. Electric power for spice flight.“ (Rand Corpn.) J/nter- 
national Astronautical Symposium, Amsterdam. 1958, paper O 180 

14. Johnson, Clarence L., and Cleveland, F. A. * Design of air frames for 
nuclear power. (Lockheed Aircraft Div.) Aeronautical Engineering 
Review, 16, June 1957, pp. 48-5 

15. Kaeppeler, H. J. “ Aspects of cuctear power application for jet propul- 
sion,” 2 parts. (Physics, Stuttgart.) Journal of Astronautics, Summer 
and Fall, 1955, pp. 50-56, 111-118 


(A.E.R.E.) Atom, 


16. Kalitinsky, Andrew. “Atomic power and aircraft propulsion."” (NEPA 
Div., Fairchild Engine and Airplane Corpn.) S.A.E. Quarterly Trans 
actions, 3, Jan. 1949, pp. 1-17, 40. 

17. Middlewood, Robert W., and others. (Lockheed Aircraft Div.) “ Appli- 
cation of nuclear power to logistic aircraft systems.” §$.A.F. preprint 
206, Sept./Oct. 1957, 11 pp., 26 figures 

18. Nagey, F. Nuclear rocket propulsion of proposed concepts.”* 
(Martin Co.) S.A.E. preprint 53A, June 1958, pp 

19. Nucleonics Report on nuclear rockets. “* principles,."" Grey, J.: 
* Rocket reactor design,” Levoy, M. M., and Newgard, J. J.; Nuciear- 
rocket timetable. Nucleonics, 16, July, 1958, pp. 62-75 

20. Ohlinger, Lee A. ‘‘ Nuclear power in the air of tomorrow.” 
Aircraft, Inc.) §.A.E. preprint 729, April 1956, 7(4) pp. 

21. Ormsby, Robert B. jr. (Lockheed Aircraft Corpn.) “ Airborne nuclear 
Propulsion system design considerations.” Aeronautical Engineering 
Review, 17, Jan., 1958, pp. 20-23 

22. Perkins, J. E. B. ‘‘ The gas turbine in atomic energy.”’ (Rolls-Royce 
Nuclear Engineering Section.) Nuclecy Power, 1, July, 1956, pp. 108-113 

23. Perkins, J. E. B. Atomic energy for aircraft propulsion.” (R.Ac.S 
Leicester, Oct. 17, 1956). THe Agropiane, Dec. 14, 1956, pp. 905-907 

24. Porter, W. H. L. “ Nuclear power for aircraft” (A.E.R.E.). Atomics, 
Jan., 1957, pp. 7-14 

25. Sehartz, F. L., and Obigren, H. A. 
and associated high-temperature materials.’ 
S.A.E. Transactions, 65, 1957, pp. 436-445. 

25. Shattock, Rear-Admiral H. Trade Winds to Come.” Tue Aero- 
PLANE, Nov. 30, 1956. 

26. Shepherd, L. R., and Cleaver, A. V. ‘The atomic rocket.” Journal 
of the British Interplanetary Society, Sept..Nov., 1948; Jan. March, 1949, 
pp. 185-194, 234-241; 23-37, 59-70. 

27. Shepherd, L. R. “ Electric propulsion systems in space flight.” /nter- 
national Astronautical Symposium, 1958, Amsterdam. 

28. Sikorsky, Igor I. ‘“ The transport helicopter." Chartered Mechanical 
Engineer, May, 1955, pp. 237-248 

29. Strable, A. D. ** Nuclear-powered seaplane: Men, materials and 
maintenance.”” (U.S. Navy.) S.A.E. Journal, Sept., 1957. pp. 64-66 

30. Stuhlinger, Ernst. *‘* Electrical propulsion system for space ships with 
nuclear power source.” (Redstone Arsenal, U.S. Ordnance Corpn.) 
Journal of Astronautics, Wimer, 1955; Spring, Summer, 1956, pp. 149-152 
11-14, 33-36 

31. Thompson, L. N. ‘* Nuclear-energy propulsion. Examination of the 
possibilities for aircraft rockets.” Flight, Nov. 23, 1951, pp. 656-658 

32. Silverstein, A. ‘* Some aspects of research on nuclear power for aircraft.’’ 
Institute of the Aeronautical Sciences paper, 1954 (NACA). (Summary 
Aviation Week, May 24, 1954.) 

33. Nesterenko, G. N., and others. Applications of atomic energy in aviation 
(In Russian.) Moscow, 1957 Full translation NP-tr-81 available from 
Library of Congress. Extracts in Space Aero Engineering. January 
February, Apri!, 1959. 


(Northrop 


* Automotive nuclear-heat engines 
(University of Michigan.) 


a 
: 

ope 

hat 

A 

a 


The first instalment of this two-part article by 


contributions to the theory and practice of astronautics 
was given in our issue for December 11. 
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KENNETH 
ESPITE the long history of the British Interplanetary 


Society in the astronautics field, it was to the Royal Society 
that the Government turned for advice in deciding whether or 
not the nation should engage in space-research 

The Royal Society's recommendations were studied in detail 
by the Advisory Council on Scientific Policy, and as a result, 
a programme of physical research into the properties of the 
outer atmosphere, using American Scout rockets, was formally 
approved. This, as we have already pointed out, is little more 
than an extension into orbit of the research studies initiated 
by the Royal Society's Gassiot Committee, which led to the 
development by the R.A.E. of the Skylark rocket of 100 miles 
vertical range.! 

Proposals Obscure 

So much hangs on the actual proposals made by the Royal 
Society that it would be helpful to review the document which 
was, or should have been, the basis of the A.C.S.P.’s actual 
recommendations to the Government. Unfortunately, the 
content of this document has never been publicly revealed. 

Did the Royal Society restrict its survey of the potentialities 
of space-science to purely instrument research, or did it also 
consider the broader, and industrially more significant, aspects 
such as communication and navigation satellites? What did 
the Society have to say on the military uses of artificial 
satellites? Did it go into the question of manned space-flight 
in its relationship to the future of high-performance aviation 

boost gliders, for example? 

One can only remark that if these things were not considered 
at length by the appropriate experts, the Government has been 
presented with an exceedingly narrow picture of the future of 
astronautics. 


TABLE 1 
Type Project Description 
Communication Echo 100-ft.-dia. inflatable satellite, 
passive reflector 
Courier Delayed-action repeater 
Decree Equatorial 24-hr. orbit instan- 
taneous repeater 
Steer Polar orbiting instantaneous 
repeater 
Navigation Transit Providing precise for sea 
and air transport 
Meteorology Tiros TV pictures of Earth cloud-cover, 
etc 
Reconnaissance Samos Experimental surveillance sys- 
tem; related to Discoverer 
Early Warning Midas Infra-red detection of ICBM 
launchings 
Capsule recovery Discoverer | Stabilized satellite; related to 
Mercury 
Manned re-entry (capsule) | Mercury Non-lifting satellite recovery 
Manned re-entry (glider) Dyna-Soar | Controlled satellite recovery by 
lifting vehicle 
Mrs. V Development of Dyna-Soar for 


manoeuvring in orbit 


American satellite projects of commercial or military interest 


Blue Streak and Black Knight 

On the question of launching vehicles, was it really true, as 
suggested elsewhere, that the Royal Society’s original proposals 
were based on an all-British programme of satellite research 
using Blue Streak and Black Knight, and that this was turned 
down by the Advisory Council in favour of the American 
rocket? If this really was so, this decision carried to its 
logical conclusion could make us dependent on the Americans 
for any experiments we may subsequently wish to make in 
practical fields of satellite development. 

In the Commons last May, the Prime Minister did, in fact, 
state that design studies of satellite launching vehicles, based 
on existing British rockets, were being put in hand “to put 


A de Havilland Propellers Blue Streak being raised into a 
servicing tower at Hatfield 
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outlining 


us in a position, should we decide to do so, to make an all- 


British effort."? But from the latest report of the A.C.S.P., it 
would seem that even this possibility is remote at the present 
time 

In view of the uncertainty that exists over the advice the 
Government received, or whether in fact the A.C.S.P. acted on 
the Royal Society’s principal recommendations, it may be of 
interest to note the major fields in which the Americans are 
now working. These range (Table 1) from the physics of the 
outer atmosphere and space outwards to the planets, to a 
growing number of undertakings of obvious practical value, 
such as Satellites for relaying radio, television, telephone and 
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telegraph services around the World. Other satellite projects 
are concerned with the navigation of ships and aircraft, and 
advance warning against ICBM attack. One outcome of 
research with cloud-cover satellites is expected to be a com- 
prehensive weather forecasting service on a global scale, while 
the use of close-orbit satellites for the purposes of military 
reconnaissance is also being closely studied. 

In addition, there are, of course, the two major “ man-in- 
space” programmes, centred on the Mercury space-capsule 
and the Dyna-Soar boost-glider. The implications of the fore- 
going cannot be forecast with any degree of certainty save to 
say that, other than hastening the day when man lands on the 
Moon, these vehicles may well have a big future in high 
performance aviation. 

Can we afford to contract out of these essentially practical 
developments of space-flight and remain a leading nation in 
science and technology? These are matters which, surely, we 
must expect to be pondered seriously by the Government. 

Yet, on Dec. 8, the Advisory Council on Scientific Policy 
saw fit to issue a report drawing attention to the high cost of 
space-research, and stated that only the most wealthy nations 
could afford a national space-programme. 

In view of the insight this statement gives into the thinking 
of the Government's advisors, whose A.C.S.P. panel is com- 
posed of an ornithologist, a doctor, a botanist, a zoologist, a 
physiologist, an agricultural expert, a nuclear physicist, and an 
aircraft designer—but no rocket expert -we include the relevant 
passages of the report herewith:— 

‘Carefully designed experiments using Earth satellites,” it says, 

can contribute to the answer of a number of important scientific 
wane and, in many cases, may well prove the most economic 
method of obtaining the required data. Because the cost of 
venturing into space with lunar, planetary or solar probes, would 
be too great for our resources, and because we do not think that 
the scientific and technological return to be expected is likely to be 
commensurate with that cost, we have not recommended any British 
participation in these activities at the present time, nor in the 
attempt to launch human beings into space. 

* Although much scientific effort is being expended by the United 
States and the U.S.S.R. on satellite work, and valuable results have 
already been obtained, we are convinced that there is plenty of 
work still to be done which will provide material for a useful 
programme for our scientists for many years to come. The cost 
of the present programme, which has been estimated at between 
£100,000 and £200,000 per annum for the next few years, is not 
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Model iliustrating a possible adaptation 

of the de Havilland Propellers Blue 

Streak and Saunders-Roe Black Knight 

for satellite launching. This photograph 

was issued by the Ministry of Supply 
last June. 


out of line with other programmes of 
scientific research of similar importance. 
This figure does not, of course, include the 
cost of the launching vehicles or of the 
possible adaptation of British rockets to 
provide such vehicles. 

“ The Council recognized that the scienti- 
fic programme at present authorized would 
not in itself have a significant impact on 
British industry, apart from some stimulus 
to developments micro-instrumentation. 
They did not consider that the technological 
advantages likely to accrue from the develop- 
ment of a British rocket and satellite pro- 
gramme designed for civil purposes, over 
and above the existing military missile pro- 
gramme, would be sufficient to justify the 
considerable expenditure involved. 

* To shoulder the crippling cost of a large 
programme of space exploration on a purely 
national basis at the expense of adequate 
expenditure vitally important for the welfare 
of our people as well as the improvement 
of living standards in the less well developed 
countries would, in the Council's view, be the 

‘Here, surely,” the report continued, “ 


folly 


grossest 
is a situation in which 
the proper solution lies in a co-operative effort by all nations 
We believe that British science and technology have much to 


contribute in this field and that they should do so... . We, 
therefore, consider that every effort should be made to establish 
such an international co-operative effort, and we particularly 
welcome the newly established co-operative agreement with the 
United States as a step towards this goal.” 


Practical Outlets 


Now, in contrast, let us read the words of Dr. T. Keith 
Glennan, Administrator of America’s National Aeronautics 
and Space Administration, he was speaking before the Institute 
of World Affairs in Pasadena, California, on Dec. 7, and 
devoted much of his address to Pe practical outlets for astro- 
nautics. “The NASA _ objectives,” he said, “include the 
investigation of the uses of artificial satellites to perform more 
efficiently and effectively some tasks which are now carried out 
by other means and to perform other tasks which cannot be 
done at all with present means. The applications which seem 
most promising at present are those directed towards weather 
observations, analysis, and forecasting on a global scale; the 
improvement of long-distance radio-communication; the study 
of the size and shape of the Earth and of the distribution of 
land masses and water; and all-weather global navigation. It 
is believed that such applications brought to successtul fruition 
will improve the well-being of mankind everywhere. 

One wonders how much attention the Advisory Council has 
given to these matters. It is scarcely necessary to be reminded 
that astronautics is expensive, but if important new techniques 
are emerging beyond those of scientific exploration of space 
and the planets, it is surely essential that we gain first-hand 
experience. Im any case, we should not seek to emulate 
America in striving to accomplish everything in the astro- 

nautical field at once, and what we should spend, even on a 
‘major programme, would be only a fraction of what they 
expect to spend over the next 10 years. 

Of all nations outside Russia and America, we are in the 
best position to embark on a useful programme of astronautics 
for, within the Commonwealth, not only have we an excellent 
overland range but also a most potent rocket system in the 
Blue Streak and Black Knight. At the recent Commonwealth 
Spaceflight Symposium, Mr. H. J. Higgs, the W.R.E. repre- 
sentative in London, made it clear’ that Woomera could be 
adapted for satellite launching and, at the same meeting, Mr. 
G. K. C. Pardoe of de Havilland Propellers gave some 
ingenious solutions! for a speedy development of the Blue 
Streak and Black Knight to orbit a payload of 1,000 Ib. 

We thus have all the basic ingredients of a space-programme 
which could effectively carry us into the province of practical 


Possible configuration for a satellite launching vehicle 
employing Blue Streak and a second-stage rocket, based on 
the Black Knight, but considerably reduced in length. A 
more conventional arrangement of Black Knight is given 

for comparison. 


(Pardoe.) 
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developments, from communication 
satellites to the beginnings of manned } 
spaceflight—all existing and paid for 
under the military budget. The necessary 
additional work to adapt the Blue Streak 
and Black Knight would be small com- 
pared with the sum already invested, but 

the experience we should gain in new 
techniques would be immeasurable. 

This does not, of course. mean that 
where the Opportunity exists we should 
not co-operate with other countries. But 
can we expect real co-operation with the 
United States, or anyone else, unless 
in turn we have something to offer?) Will 
other countries be willing to turn ove! 
to us, without some reciprocal gesture, all 
their technical reports and memoranda 
which, subsequently, we may be eager to 
receive? 

The alternative to entering the space 
flight picture is that we should continue 
to develop instruments and allow the 
Americans to fire them into orbit; and, no 
doubt, this would satisfy the Royal 
Society's purely scientific interest in space- 
research. But by no stretch of the 
imagination would this allow our industry 
10 gain the experience it may need in the 
future. 

Thoughts of a common interest among 
various nations raise the question of whether, in fact, Britain 
and the Commonwealth might join forces with European 
countries in astronautics, on the lines in which several nations 
are already co-operating in nuclear power. Certain pro,ects, 
by their nature, seem certain to affect other European countries 

ground stations for TV and other radio-repeater satellites, 
for example—and some enterprising nation could easily become 
the main link in a comprehensive system of Communications. 

Once again, Jodrell Bank has shown the way experimentally, 
for communication links have already been made with a station 
in America using the Moon as a “reflector” for radio signals 
Next spring, the giant radio-telescope is expected to be used 
again in providing a European link with North America, 
during experimental transmissions in which 100-ft. dia inflat- 
ible satellites will serve as reflectors at 1,000 miles altitude.® 
However, if we are to take advantage of this pioneer work, 
it is essential that our electronics industry is enabled to get to 
grips with the problems of helping to develop this system 
for commercial use 

There are. of course, many other ways in which we may share 
esearch activities with other countries. In aviation, for example, 
the running down of military aircraft has been inevitable and 
much useful experience will be lost when it comes to designing 
supersonic and, dare one say it hypersonic transports. Yet 
it is difficult to foresee any really major technical advance in 
aviation which does not involve higher speeds and altitudes, 
and the demarcation line between aeronautics and astronautics 
may be difficult to find in the future. The boost-glider is a 
case in pont A rocket, or rocket/ramjet combination, ts 
required to accelerate it to hypersonic speed, and th 


BLACK KNIGHT 


he vehicle 
itself owes something to both aeronautics and ~~ space- 
hallistics.” 

Can we afford to be without experience in the new era of 
flight? If we neglect it, our design and research teams will be 
starved of experience. and the associated electronics and light 
engineering industries which depend on_ high-performance 
iviation will also suffer 

In John Allen’s comprehensive paper given at the Common- 
wealth Spaceflight Symposium’, the author quoted eight 
incidental advantages which may be expected to accrue from 
space-technology These were: (a) Miniaturized electronics, 
radio, radar and computing devices: (b) Means of vastly 
improving the reliability of complex electro-mechanical systems, 
(c) Exploitation of new metals, alloys and fuels; (d) Small 
nuclear power devices; (e) Better devices for converting solar 
energy for useful purposes; (f) Artificial production of food; 
(zg) Better understanding of biological processes, and, signifi- 
cantly, (h) All the things we have not found out yet! 

It seems inevitable, therefore, that lack of initiative in the 
space-sciences will be reflected all down the line in a wide 
varietv of fields outside the immediate province of aviation 
and spaice-fi'ght 

How, then, could we go about shaping a programme of 
astronautics? Mercifully, we are spared the turmoil of a 
‘ prestige " race and can be selective in what we attempt. The 
last thing we should want is a space-programme striving to 
cover every possible field of interest, and it is for this reason 
that we shouid be very sure of our objectives A compre- 
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Drawings illustrating the use of existing 
gantry facilities for the two possible 
versions of Blue Streak and Black Knight, 
shown on page 640. (Pardoe.) 
ONE 
STAGE 
EXTENSION 
> « i? 
ALUE STREAK MODIFIED BLACK KNIGHT UE STREAK 
TERATION 


hensive technical assessment, conspicuously lacking at the 
present time, is needed to determine al/ the opportunities for 
space-research and development, and the authorities could very 
well spend the next 12 months in obtaining one from people 
who really know the subject This clearly is a job for 
industry, the Government establishments and the recognized 
engineering and scientific agencies Indeed, on their own 
initiative, several companies have already expressed their 
thoughts on various aspects of astronautics at the Common- 
wealth Spaceflight Symposium which the British Interplanetary 
Society organized last August 

So far as launching vehicles are concerned, the same combi- 
nation of Blue Streak and Black Knight as used to launch 
research instruments or a communications satellite could 
equally be used in developing boost-glide techniques. Within 
three to five years, half-scale vehicles on the lines of the 
A.W.A. “ pyramid” re-entry glider’ could be launched using 
these two rockets, according to Dr. W. F. Hilton, of the 
Advance Project Group, Hawker-Siddeley Aviation. 

Table 2 gives a summary of a possible 10-year programme 


TABLE 2 
Vehicle Date Purpose Notes 
Skylark | 1956 | Upper atmosphere | First British high- 


research (alti- altitude rocket 
| tude approx. 100 
| miles payload 
} 50/150 Ib.) 

1958 | Re-entry research; | No failures in five 

upper air physics consecutive launch- 

(altitude approx ings 

500 miles) 


Black Knight 


Biack Knight two-stage 1960 | Re-entry research; | Addition of  solid- 
higher velocities propellent top 


stage 
Black Knight three- | 1961 | Orbit 10 lb. at 300 | Simple development 
stage | | miles from existing two- 
| | stage vehicle to 
| | satellite launcher 
Blue Streak | 1960 Intermediate-range | Approx equivalent 
| ballistic missile to U.S. Titan 


ICBM first stage 


| j approx range 


| 2,800 miles 


Scout 1961 | Orbit 150 Ib. ac 300 | American 4-stage, 
| miles all-solid vehicle; to 


British instruments 
Orbit payload of | Straightforward 
1,000 Ib. plus at adaptation of two 
300 miles existing rockets, 
making possible 
initial experiments 
with communica- 
i tion satellites, etc 
Blue Streak/high- | 1965 | Orbit payload of | Manned re-entry re- 
energy top stage | 4,000 Ib. plus search (Boost- 

| | giide prototype.) 

Booster with clustered | Late | Orbit payload of | Large satellite re- 


| be used to orbit 


Blue Streak/Black | 1962 | 
Knight 


Blue Streak engines 1960s several tons search; develop- 
Blue Streak/high- | | ment cf boost- 
performance top | glide techniques. 


Experiments in 
booster recovery. 


stage 
| 


Opportunities open to a British Commonwealth, or Commonwealth-European, 
astronautical programme integrated with the U.K. ballistic missile programme 
over the next 10 years. (Projects actually in being, italicized.) 
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of spaceflight based on rockets already developed in the 
U.K. military programme, with further developments which 
might stem from this basic equipment. A co-operative 
programme would not necessarily restrict its development to 
existing vehicle combinations. In the years ahead, the 
addition of a high-performance upper stage for Blue Streak, 
using perhaps liquid hydrogen/liquid oxygen, would enable a 
useful space-programme to be continued for perhaps a decade 
using this one basic booster. A vehicle of this kind would 
probably be capable of launching a manned re-entry glider 
capable of ascending into orbit, making a few orbits of the 
Earth followed by re-entry and landing. 

Neither would this be the limit of available booster hard- 
ware, for the development of a vehicle clustering four, six or 
eight Blue Streak engines could follow as the programme got 
under way. Thus, heavier payloads could be lofted into orbit, 
or deep space missions could be planned, as the need arose. 
All this should be within the province of a joint British 
programme, linked with the United 
States. 


Boost Recovery 


Other factors would become increasingly important as the 
programme develops. With the increasing frequency of launch- 
ing, the need will arise to recover the expensive boost 
components, of the vehicle complex, and in the end satellites, 
both unmanned and manned, may well be launched by hyper- 
sonic aircraft which, having released the rocket stages, will 
return to base and land. 

Another vital factor in any space programme is reliability. 
The British record of developing the Black Knight for only 
£5 million and then firing five out of five rockets successfully 
to altitudes ranging from 300 to 500 miles,® shows that we are 
as good as anyone in rocket engineering. Moreover, we have 
pe that we can perform a complex engineering task at 
ess cost than is possible in America. Nor must we forget 
that by concentrating on reliability, we are evolving standards 
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which will be vital in putting man into space. Again, it is 
unnecessary to stress the importance of reliability in the elec- 
tronic and electro-mechanical equipment needed for a long-life 
commercial TV repeater satellite, for example. A by-product 
of experience in this field will almost certainly be improved 
industrial automation. 

Disarmament 

One last point concerns the fate of such expensive military 
projects as the Blue Streak if nuclear disarmament becomes 
a reality. Without its thermonuclear warhead, the missile 
would be virtually useless as a weapon, but under the space- 
budget, its development could continue and it would serve a 
useful function. 

Neither should the point be overlooked that, under full 
disarmament, a nation may agree to put away its military 
rockets and space-projects but would legitimately maintain to 
the full its experience in the most advanced techniques of 
space-ballistics and boost-glide flight. Thus, in the future, 
America and Russia could agree to disarm without either 
dropping its guard too far. 

In the final analysis, a nation such as our own, which lives 
so largely on the initiative and ingenuity of its scientists and 
engineers, cannot afford to allow its technology to come to 
a halt in any direction. The facts speak for themselves. There 
is clearly a technological case for space-development as well 


as a scientific case. And for this reason, if no other, the 
Government sooner or later will be forced to take action. 
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Cancellation of Vega 


IRST major rocket project to be “ re-evaluated” after the 

reorganization that has recently taken place in the American 
space-programme, is the multi-stage Vega which the National 
Aeronautics and Space Administration announced’ on 
December i1 had been discontinued. Since NASA now 
embraces such costly projects as the giant Saturn booster—and 
the even larger Nova—-some reorientation was inevitable, and 
vehicles which represent only a small improvement on other 
vehicles in the programme are liable to be eliminated. 

At all events, this action has been taken in the case of Vega 
and other rockets will now undertake the satellite and space 
probe missions for which this vehicle was planned. Within 
Vega’s capabilities were orbiting a payload of 7,400 Ib. at 300 
miles, or 1,300 Ib. at 22,000 miles, and soft-landing 730 Ib. on 
the Moon. A major objective over the next three to four years 
was stated to have been an extensive survey of the Moon’s 


SPACE POWER.—Artist’s impression of the Snap Il ‘atomic 
generator” aboard a satellite of the Discoverer-Agenda series. 


surface, the intention being to place Vega’s final stage in orbit 
with a TV camera as part of the payload. 

The launching vehicle was being developed both as a two- 
stage and three-stage rocket. In each case, the first stage would 
have been a Convair Atlas and the second stage a rocket using 
a General Electric engine of the type originally used in 
Vanguard. This latter engine was being modified to permit 
starting and re-starting at altitude. In Vega’s third stage it was 
proposed to use the 6,000-Ib. thrust J.P.L. storable” propul- 
sion unit, but this will now be reserved for other advanced 
space-vehicles. 

Vehicles which will take over missions originally assigned to 
Vega will be the Atlas-Agenda and the Centaur, both with Atlas 
initial stages. The Agenda rocket will use a Bell Hustler 
second stage while the Centaur-—-the more distant project—will 
have the high-energy, liquid oxygen/liquid hydrogen XLR 115 
engine, being developed by Pratt & Whitney. 

Another outcome of the abandonment of Vega may be that 
additional Atlas rockets will become available for further 
attempts to launch probe vehicles to the Moon, using the 
Atlas-Able combination. 


Satellite Atomic Generator 
NE of the great needs of an artificial satellite intended to 
Operate continuously and unattended in space is a powe! 
unit for generating electrical energy. One method, already in 
use, is the solar battery which converts sunlight directly into 
electricity; another, offering high output for periods of a year 
or more, is the atomic reactor. 

A compact atomic power unit weighing only 220 Ib. has 
recently been tested by Atomics International, a division of 
North American Aviation, Inc., which has been developing 
the project under contract with the Atomic Energy Commission 
Called the Snap II Experimental Reactgr (SER), it produces 
50.000 W. of heat, vaporizing mercury to drive a turbo- 
generator, and has been successfully operated at full powe: 
The accompanying artist’s impression shows the reactor as it 
might appear installed in an Agenda satellite of the Discovere: 
series. 

Powerplants of this kind are expected to find a ready applica- 
tion in active repeater satellites now being developed fo: 
communication purposes, especially television. 
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News of Industry 


Aircraft Galley Units by Field 


NEW low-cost basic galley unit for 

transport aircraft has been designed 
and manufactured by Field Aircraft 
Services, Ltd., working in collaboration 
with Charles Butler Associates Design 
for Industry, Ltd. By simple alterations 
and the additon of multiples of the basic 


The Field Aircraft Services basic galley 
unit for transport aircraft. Fitted into 
the fuselage by means of the seat rails 
and overhead attachment points, it 
weighs approximately 150 Ib 


unit, the equipment can be installed in 
any transport to provide the required 
catering Capacity. 

The principle of its design has been to 
keep the number of component parts to 
a minimum, and wherever possible right- 
or left-handed functions are made using 
a single component. The main portions 
of the assembly are one-piece light-alloy 
end-frame channel structures routed from 
the solid 

These one-piece structures may be used 
for either one or both ends of the basic 
galley unit, although a lightweight metal 
sandwich bulkhead would generally be 
used for one end. All the interior divid- 
ing partitions are manufactured from 
similar sandwich material and rebated 
into the end frames 

All cupboard doors and drawer fronts 
ire also made from the solid by routing 
ind inlaid with Formica on all outward 
surfaces. The working top, sink unit, and 
work-top surrounds are of stainless steel 
and designed to be free from dust traps 

In addition to the cupboards and 
drawers in the base of the unit, an addi- 
tional stowage compartment is installed 
above the working top. Fitted with 
sliding doors, it is directly above the 
switch control panel, leaving enough 
space for accommodation and operation 
of all electrical equipment such as hot 
cups on the working top. A large waste 
container is provided with access through 
the back of the unit behind the sink. 

Fitted into the fuselage by means of 
the seat rails and overhead attachment 
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A side view showing a cupboard door 

routed from the solid and the bulk- 

head profile of the unit which can be 
varied to fit different fuselages. 


points, the complete galley unit is 634 in. 
high, 32 in. wide and 36 in. deep. The 
two airlarder stowage compariments will 
carry 64 loaded metal trays and the top 
cupboard has a total volume of 
1.440 cu. in. The five drawers have a 
total capacity of 1,814 cu. in. Empty 
weight of the complete unit is approxi- 
mately 150 Ib. 

The new galley was exhibited on the 
company’s stand at this year’s Farn- 
borough Show, where it attracted consid- 
erable interest, both from the aircraft 
industry and also from other possible 
users, including railway companies, 


Facsimile Communications 

IX teletape transceivers have now been 

installed in B.O.A.C.’s control centre 
at London Airport as part of the Creed 
facsimile communication — system 
Designed to provide high-speed com- 
munication of brief handwritten messages 
and othe: data over short distances, 
these machines form the hub of the 
system operated by the Corporation 
which at present comprises a total of 
13 units 

Responsible for watching the move- 
ment of B.O.A.C. aircraft throughout the 
World. the L.A.P. control centre is 
manned on a 24-hour basis It co- 
ordinates information about passenget 
and freight loads, the positioning of air- 
craft for changes in schedule and for the 
availability of crews 

For this work, five of the six teletape 
transceivers in the centre are used in 
connection with crew rosters and are 
linked with similar units operated by the 
crew roster staff of the various trans- 
port fleets. The other machine is used 
for communications with two other tele 
tape transceivers located at station 
operations and service control, both on 
the north side of L.A.P 

Messages to be sent by the Creed 
system are written in pencil on a 3-in. 
wide tape of Teledeltos paper carried on 
a writing platform fitted across the front 
of the machine. When the message has 


Creed teletape transceivers in B.O.A.C.'s 
control centre at London Airport. Each 
unit can send or receive hand-written 
messages up to 13-in. length within 18 sec. 


been written, a tape cover is closed and 
transmission proceeds automatically with 
out any further action on the part of the 
sender 

Thirteea inches of tape are available 
for each message and the transmission 
time for each length is 18 sec. Messages 
are recorded on the tape exactly as 
written by the sender, and reception is 
completely automatic 


VC10 Hydraulics 
ANUFACTURED under licence in 
this country by the Sperry Gyro- 

scope Co., Ltd., hydraulic pumps and 
motors designed by Vickers Inc., of 
Detroit are to be fitted in the Vickers 
VC10s for B.O.A.C. 

Four Vickers variable-delivery pumps 


are to be installed in the aircraft for 
providing the power supply for the main 
hydraulic services—comprising power 
flying controls, undercarriage selection, 
nose wheel steering and brakes. Sperry 
are also supplying Vickers relief valves, 
as well as auxiliary pumps to boost the 
hydraulic fluid to the main pumps. 

Six hydraulic motors are to be fitted to 
each VC1O0. Four are mounted centrally 
in the fuselage for leading-edge slats and 
flap operation, and the other two are in 
the tail for tailplane incidence control. 

The pumps—type PV3915—have a 
flow of 15 Imp. g.p.m. at a pressure of 
3,000 ps... and weigh approximately 
16$ lb. The Vickers motors operate at 
3,250 r.p.m. and have an output of 
214 h.p 
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Personal Flying 


Most light aeroplane pilots wisely cross the Channel at its 
narrowest point, in single-engined aircraft. The bolder ones 
sometimes fly direct, regardless of the longer sea crossing. 
Few of these, however, would relish crossing, say, the North 
Sea to reach Holland rather than flying along the coast. Fewer 
still would fancy crossing the North Atlantic, even via Iceland 
and Greenland. 

How many would like to fly across the South Atlantic non- 
stop in a single-engined lightplane? And having done it once, 
how many, finally, would relish repeating the feat a few weeks 
later. Max Conrad, as we mentioned a week or so ago, has 
done just that. And details are now available of his latest 
record-breaking flight in the 180 h.p. Comanche. 

He sat on a seat which itself was filled with fuel, for over 
two days, from November 24-26, and droned on and on for 
just 41 miles short of 7,000 miles. This was a new record for 
Class 3 aircraft weighing less than 3,858 lb., which his 
Comanche did by some 20 Ib. With 50 Imp. gal. of fuel in 
the wing tanks and four cabin tanks (including the seat), he 
had a total of 308 Imp. gal. on board. 

His fuel consumption was such that after 56 hr. and 26 min. 
in the air, he landed with a further 10 hours’ fuei on board. 
His average consumption was only 4.8 Imp. gal./hr. for an 
average speed in an east to west direction of 127.15 m.p.h., 
giving an a.m.p.g. of 26.4. The remarkable thing about this 
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consumption was that it was achieved on a fully rich mixture. 
at altitudes varying from 100 ft. by day, and 500 ft. by night 
Oil consumption was four quarts, added in flight by a special 
system. 

Un take-off at Nouasseur, 30 miles east of Casablanca, the 
Comanche had an overload of 1,288 lb. To avoid taxi-ing 
with this load two miles to the downwind end of Nouasseur’s 
12.000-ft. runway, Conraa took off with a slight eross- and 
down-wind component, after approximately 3,500 ft. on less 
than full throttle. He was airborne at 90 m.p.h. and cruised 
initially at 125 m.p.h., reducing gradually to 100 m.p.h. with 
the decreasing fuel load. 

He considered the flight generally without incident, except 
for a few thunder showers. Headwinds of 20-25 knots were 
encountered throughout the Caribbean and Gulf of Mexico 
and he had to climb to 4,000 ft. to clear Haiti. Customs 
complications decided his eventual landing at El Paso. 

Throughout the trip, he used the Piper Auto Control auto 
matic flight system, and ARC apr, Collins vHF and a Sunai: 
HF transmitter/receiver. He carried no food, and subsisted on 
vacuum flasks of coffee, tea and hot water. 

Apart from the fantastic personal achievement of Max 
Conrad, this flight was an extraordinary demonstration of the 
efficiency of modern light aeroplanes. Nor was it an isolated 
stunt. In addition to his previous record of 7,668 miles in 
June, he undertook “routine” ferry flights of Comanches to 
Honolulu(!) and Dublin immediately before the recent record 
Oh yes, and he flew Comanche NIIOLF non-stop 3,500 miles 
from Bermuda to Casablanca to position it for the record 
return. 


E. Slater 


URREY Gliding Club had its 2\st 
birthday party on Dec. 4 at the 
Eccleston Hotel, near the Kronfeld 
Club. . Members heard from the club’s 
“ mother,” Ann Welch, how it began in be in a much 
late 1938 on the North Downs just west life” 
of Reigate, with the help of a £300 
cheque from the Redhill Flying Club. 
Before that there had been a few try-outs 
of the site, including a highly successful 


club as having “for practical purposes 
ceased to exist,” and Ann Welch called 
it “a shadow of its former self,” saying 
that anyone at 21 years of age “ ought to 
more vigorous 4 
; while Frank Irving, claiming that 
the Imperial College Gliding Club is * the 
senior club at Lasham ™ 
it is true), hinted that his club may soon 
be doing its primary training elsewhere. 


was not exactly the 21st birthday of the 
Surrey Gliding Club, which started flying 
on Nov. 12, 1938, it was the 30th anniver 
sary, precisely, of the famous “ Gliding 
Lunch,” organized under the auspices o! 
THe AEROPLANE, at which the British 
Gliding Association was formed. 

The year 1929 was notable for the pro 
gress of cross-country soaring in Ger 
many, where nearly all the soaring 


State of 


(loud boos, but 


Whitsun meeting organized by Ann, with 
a view to making it possibly a branch of 
the London Gliding Club, for use in 
south winds. But the London Club lost 
interest, so Ann started a club there her- 
self and had acquired 31 members by the 
end of the first week’s flying. After 10 
months the membership had grown to 
128, when the War clamped down on it 
until 1946. 

As Hugo Trotter, the chairman, 
reminded the diners, this was not the first 
Surrey Gliding Club. Like the present 
Midland and Kent Clubs, it had a pre- 
decessor, founded in 1930 and entirely 
unconnected with the present club. I was 
a member of this early Surrey Club for 
a few months, and got my British “ A” 
certificate with it, touching down rather 
suddenly on wet plough with the skid and 
one wing-tip while in the act of trying to 


turn into the wind before landing. But 
it counted as a “normal landing” for 
“A” certificate purposes 
The two Surrey Clubs have had 
curiously parallel histories in some 
respects. Both moved eventually into 


Hampshire. And the first one lost its 
identity by amalgamating with various 
clubs on the South Downs to form the 
Southdown Gliding Club, which still 
flourishes. The present Surrey Club has 
not lost its identity so far, but with the 
formation of the Lasham Gliding Society 
some months ago it gave up control of 
Lasham Gliding Centre. 

However, Lionel Alexander, speaking 
at the anniversary dinner, described the 


So there will not be a second Imperial 
College Club, even if a third Surrey Club 
arises. Nobody spoke for the Army 
Gliding Club, which was installed at 
Lasham before any of the other clubs 
arrived; but it has now _ become. 
officially, a local branch of the Army 
Gliding Association which was formed 
early this year. 
* 


Gliding has sometimes been called * not 
a sport, not an occupation, but a way 
of life.” and even in Switzerland I have 
heard it described by a long German 
word with an equivalent meaning. Frank 
Irving took the same view when, at the 
dinner, he warned that the new Lasham 
must not only train its pupils but imbue 
them with the traditional atmosphere of 
gliding, which he likened to the magic 
garden found by the boy who opened 
“The Door in the Wall” in H. G. Wells’ 
famous story. 

I have just had another look at it (the 
story): when the boy grew up, he saw the 
same magic door again three times, at 
long intervals and in different places. 
But on each occasion he was hurrying 
to an important appointment which 
furthered his success in life. and he 
resisted the temptation to go in. 

I have known many people from the 
early gliding days who subsequently made 
successful careers. Some have acted like 
H. G. Wells’ character; many still open 
the door to take short peeps inside; but 
only a favoured few, like full-time instruc- 
tors, have gone right in and have stayed 
there. 

Though the date of this party, Dec. 4, 


hitherto had been done over the wind- 
ward slopes of hills. Robert Kronfeld. 
in particular, raised the World's height 
record to 8,494 ft. and the distance record 
to 93 miles in a flight from the Wasser 
kuppe to Bayreuth on July 30 that year 
So THe AeRoPLANE published a special 
Gliding Number on Nov. 6, 1929, and 
among those who were thereby stimulated 
to write in was Douglas C. Culver, a 
pilot of the First World War. 

Mr. Culver suggested a lunch where 
all those interested could confer on the 
best means of reviving gliding in England. 
where it had died out after a single soar 
ing contest in 1922. The lunch was held 
at the Comedy Restaurant, where seats 
were booked for 25 people and 56 turned 


Those who wanted to organize glid 
ing founded the BG.A., those 
who wanted to glide themselves got 
together later and founded the London 
Gliding Club and the Kent Gliding Club, 
the first having. I believe. one day's 
priority, but I did not contact it till its 
first public meeting in February, 1930 
Everybody else present at that meeting. 
and all who were at the Gliding Lunch 
(which I missed), have renounced “ The 
Door in the Wall.” though one or two 
not more—can very occasionally be seen 
peeping furtively through the keyhole 


* 


(The present editor of THe AEROPLANI 
AND ASTRONAUTICS as organizer of the 


lunch still feels he did the right thing 
even if he can only “ peep through the 
keyhole.”"—Eb.) 
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Correspondence 


A.T.C. Officers—Good Types 


HAVE read with interest the article by Mr. Norman Jones 

in your issue of Nov. 20, and I find it very difficult to under- 
stand just what Mr. Jones is driving at. At first glance, it 
seems that he is suggesting that the Air Traffic Control Regula- 
tions be scrapped! Another thing I notice is that horizontal 
visibility is not mentioned. 

Does Mr. Jones think that it is a good thing to have 
inexperienced pilots floundering around Control Areas in a 
visibility of less than a mile? If this is so, how would he feel 
if he were a passenger in an airliner making an ILS approach in 
really bad visibility knowing that there might be any number 
of light-hearted and enthusiastic pilots flying on a collision 
course and relying solely on their seeing his aircraft in time 
to avoid a crash. Makes you think, doesn’t it? 

I find it very difficult to follow Mr. Jones’ line of reasoning 
when he tries to relate the case of aircraft flying close together, 
in the same direction, each clearly visible to the other, with 
two motorcars passing each other at 70 m-p.h.; particularly 
when he points out that aircraft move in three dimensions 

We, at Denham, find the Air Traffic Control Officers both at 
London Airport and Northolt most helpful. They will do 
everything possible to enable us to carry on flying when the 
visibility 1s bad and the cloud base is low. 

Denham, Bucks. D. C. G. WRIGHT. 

Denham Flying Club 
(Chief Flying Instructor) 


Kingsford-Smith’s Last Flight 


LTHOUGH I cannot answer the specific questions raised in 
Mr. Tyrrell’s letter to you of Oct. 23 last regarding 
Kingstord-Smith’s “ Lady Southern Cross,” I wonder whether 
he knows the remarkable coincidence that had occurred over 
the Indian Ocean during Kingsford-Smith’s last ill-fated flight 
Another aircraft, a Comper Phoenix, flown by a young Aus- 
tralian pilot whose name escapes me for the moment (but wh¢ 
took part in the Australia races and became quite well knowr 
in civil aviation and who was subsequently killed in Australia) 
was also on the same course flying to Australi He told me 
that in the middle of the night over the ocean Kingsford-Smith’s 
aircraft passed over the top of him with only a few hundred 
feet to spare, so close that the exhaust flames were visible 
Some time after that Kingsford-Smith must have been lost as 
he never made his next land-fall 
New York 20, N ¥. 


{It does not seem likely that Mr. Jimmy Melrose was flying 
a Heston (not Comper) Pheenix in the incident mentioned by 


CHRISTOPHER CLARKSON 


Mr. Clarkson. “Smithy” first took off from Croydon on his 
record-breaking attempt at 07.00 hrs. on October 23, 1935, but 
had to return He left again on Nov. 6 of that year On 


Nov. 2 (four days earlier) Jimmy (Charles James) Melrose 
left Croydon in a Percival Gull (Gypsy Major) accompanied 
by Harry Broadbent in a Percival Gull (Gypsy Six). Kingsford- 
Smith was accepted as missing by the Air Ministry by Dec. 11. 
1935, after passing Calcutta on Nov. 7 for Singapore. It was 
not until the following year, on April 9, 1936, that Melrose 
took his Pheenix out to Australia. Jimmy Melrose was killed 
on July 5, 1936, in Australia.—Ep.] 


Kingsford-Smith’s Altair 


AVING read with considerable interest Mr. Monty Tyrrell’s 

letter published on Oct. 23 last, I think I can at least give 
him some assistance in his “ gen” required on the most famous 
Altair built, namely, the much-record-breaking and finally ill- 
fated VH-USB, originally named “ Anzac.” 

When the Altair arrived as ship-cargo in the U.K. (from 
New York), in August or early September, 1935, it was 
registered VH-USB. She became G-ACUS in October, 1935 
the main reason for its registration on the U.K. Register was 
apparently because when the aeroplane arrived in England 
(from storage in the U.S.A.) it did not possess a valid C. of A., 
either by the American or Australian authorities! And it took 
Smithy five whole weeks to get a U.K. “limited C. of A..” 
reducing the Alitair’s original petrol tankage from 500 U.S 
gals. to a mere 118 (Imperial) gallons 

I have no knowledge of the ship on which the Altair was 
carried from New York to England, but I am quite sure it 
was not flown across the U.S.A. by Smithy prior to being 
shipped to England! 

“Pacific iciight’ by Capt. Sir P. G. Taylor (originally 
published in 1939 in the U.K.) and “Smithy” by John 
Stannage (published by Oxford University Press in 1950) 
contain much information. 


THE AEROPLANE 
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John Stannage’s book records the discovery made in May, 
1937, of one of the Aitair’s main wheels and oleo-leg, off the 
bank of a small island, just off the Burma coastline. After 
a most painstaking and thorough investigation, these parts 
were established beyond all doubt to belong to the Alltair. 

Mr. Tyrrell should try to contact Mr. John Stannage through 
The Aero Club Federation of Australia, 108 Queen Street, 
Melbourne, Victoria. 1 reckon, with luck, your correspondent 
will then be able to get “all the gen” he wants. 

Nairobi, Kenya DENNIS M. POWELL. 


[1. According to THE AgROopLANE of Oct. 16, 1935, 
Kingsford-Smith arrived at Croydon on Oct. 8 with his 
Lockheed Altair. It was off-loaded on to a barge and taken 
ashore at All Hallows, on the Kentish bank of London River, 
and thence flown to Croydon. In those days All Hallows was 
used by Rochester residents as a bathing resort. 

2. The name of the ship unknown 

3. Method of transport across States unknown. 

4. Australian registration not known to us, but a complete 
J. H. Clark drawing of the machine and its retractable under- 
carriage on page 462 of that issue shows the registration letters 
to be G-ADUS.—Eb.] 


Smiling, the boy fell dead. Well, we're back at the 
coal face after that 6-week, 35,000-mile round-the- 
World thrash. Let me recall a few of the many 
endearing moments Going out, I was rated by 
B.O.A.C. as an “ 1.P.”, a diminutive of V.1.P.” and 
| a means of preparing the crew for a quota of queer 
questions. The letters probably mean “ Inquisitive 

Person” or, as jolly old Wren laughingly brushed it 
| off, “ Insignificant Pressman Coming back, I was 
exposed to the full Qantas treatment. Like B.O.A.C., 
} they injected champagne and caviare at frequent 
intervals (after all, you can’t be more First Class 
than Seat No. 1A, what?) and when, Pacifically 
poised, I asked Chief Steward Kidd, in an off-hand 
way, if I was rated “I.P..” he replied “Sir, all our 
| passengers are regarded as important persons.” 
| Smooth lot, these Aussies, bless ‘em 
* 

The Pioneering Spirit. Antipodean rain beat down 
on Wellington Airport, washing out the flying display 
for the day. I met and commiserated with Doug. 
Patterson, the organizer. But, by Gad, sir, they’re a 


tough lot, these Colonials*. “I'm all right, Chris, 
| he said, “I've got water-tight ulcers.” 

*Humour x 


Puzzle Corner. In Heraldic flight near Blenheim, 
New Zealand, I made this quick sketch of a strange 
set-up on the ground. What was it? Perhaps our 


| old friend Leo White, who has photographed every 


inch of New Zealand from the air, can explain? 
Personally, | think it’s an airfield especially designed 
for engine-out take-offs 

7 

Point of No Return. In Melbourne, an airline 
friend, who I think would prefer to be nameless, 
introduced a stewardess, who I know would prefer 
to be nameless, in this way: “This is our 
oldest stewardess—sorry, | mean our most experienced 
stewardess.” * 


Down Under. Messing committees who are con- 
templating the purchase of a new carpet for the bar 
should take a tip from the beauty in the Woomera 
Mess— it has built-in beer stains 
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DATA PROCESSING.—A new h:gh- 
speed electronic data-processing system 
known as Orion, claimed to be one oi 
the fastest and most powerful of its type 
in the World, is currently under develop- 
ment by Ferranti, Ltd. The system is 
fully transistorized and incorporates the 
latest Neuron logical elements enabling 
complex systems to be built around the 
central computer with the minimum of 
components. 


ORDER FROM SOUTH AFRICA,— 
A substantial order for multi-channel 
high-power communication equipment 
has been placed with Plessey  Inter- 
national, Ltd.. by the South African 
High Commissioner in London. The 
equipment will be installed in ships of 
the South African Navy for ship-to-ship 
and ship-to-shore communication. 


LIFERAFTS FOR S.A.S.—-A £24,000 
order has been placed by S.A.S. for the 
recently introduced 24-man_ inflatable 
rubber liferafts made by R.F.D. Co., Ltd., 
of Godalming, Surrey. The liferafts are 
to be used on the airline’s DC-8 aircraft. 


TRANSISTOR POWER.—The _ tele- 
communications division of Elliott 


Brothers (London), Ltd., announces that 
it has developed a new range of tran- 
sistorized power supplies which provide 
a pure waveform at high efficiency and 
which could be used in place of rotary 
units. The range also includes power 
packs to replace vibrator inverters pro- 
viding square-wave ac, or high-voltage 


NOTES AND EVENTS 


OFF TO AMERICA.—The 
Mayor of Swindon, Ald. 
F. D. Jefford, congratulates 
Mr. M. Church, who has 
been selected by The 
Plessey Co., Ltd., for a six- 
month tour of America to 
study engineering tech- 
niques. Here (left to 
right), are Mr. Church; 
Mr. A. E. Underwood, 
Plessey director; Ald. 
F. D. Jefford, and Mr. F. B. 
Langworthy, this year’s 
best apprentice. 


pc. Using this range, it is now possible 
to meet the power requirements of 
almost all radio, communication and 
aircraft equipment. 


A BOOK TO GET 

“Electronic Flash Photography 
is the title of a book by Ralph L. 
Aspden, published on December 9 by 
Temple Press Limited. In this book 
Mr. Aspden, who is responsible for 
high-speed photographic research 
and development at the Royal 
Aircraft Establishment, surveys the 
principles and practical techniques 
of electronic flash photography in 
industry, in the field of research and 
in radiography. A number of 
chapters in the book are devoted to 
the application of ultra-high-speed 
photography to aeronautical research 
work. 

Containing 192 pp., 8} in. by 
54 in., this book can be obtained 
from booksellers, price 37s. 6d., or 
by post direct from the publishers 
at Bowling Green Lane, London, 
E.C.1, price 38s. 9d. 


TEN YEARS OF DECCA.—Decca 
Radar, Ltd.. has produced a book des- 
cribing the first ten years of its radar 
experience and development. The publi- 
cation has sections dealing with Decca’s 
contribution to the aviation field. This 
includes equipment for use in civil opera- 
tions, air defence, meteorology, display 
and data handling. 


Aviation Calendar 


December 29.—The Radar and Electronics 
Association lecture, ‘* High Quality Sound 
Broadcasting,“” by K. R. Sturley, at the 
Roya! Society of Arts, John Adam Street, 
Adelphi, London, W.C.2, at 19.30 hrs 

December 29.—Institute of T:ansport 
lecture, ** The Work of the Federal! Aviation 
Agency in the U.S.A..”° by Thomas 1 
Carter, in the Conference Room, 3rd Floor, 
Contro! Tower, London Airport Central, at 


18.30 hrs 

January 4.—R.Ac.S. Boscombe Down 
Branch iecture, ** Escape from Military Jet 
Aircraft.” by We. Cdr. J. Jewell, in the 
Lecture Hall, A. and A.E.E., Amesbury, 
Wilts, at 17.30 hrs 

January 6.—R.Ac.S. Brough Branch 
lecture, Art of Developing Acro 


Engines,” by A. C. Lovesey, at the Royal 
Station Hotel, Hull, at 19.30 hrs 

January 6.—R.Ac.S. Weybridge Branch 
lecture, “ The Work of Vickers Research 
Ltd..." by Dr. J. R. Green, at the Appren- 
tice Training School, Vickers-Armstrongs 
(Aircraft), Ltd., Weybridge, at 18.10 hrs 

January 7. R.Ac.S Young People’s 
lecture, Flying and the Human Machine,” 
by Dr. G. Melvill Jones. at the Royal 
Society of Arts, John Adam Street, London, 
W.C.2, at 15.00 hrs 

January 8.—Helic. Assn. of Gr 
lecture, “The Development and Flight 
Testing of Helicopters,” by J. Sarsted and 
A. V. Coles, in the Library, 4 Hamilton 
Place, London, W | 

January 9.—British Interplanetary Society 
film show, in the Lecture Theatre, Science 
Museum, Exhibition Road. London, W.7 
at 19.00 hrs 


Britain 


Company Notices 
NEW COMPANIES 


Stubington Enterprises, Ltd. (642,966).—Private 
co Reg. November 25 Cap. £100 in £1 shs 
Objects: To carry on the business of aircraft piloting 
anid = maintenance contractors etc Directors 
Frank C. Stubington and Lesley L. W. Howe, both 
of 138A Bensham Lane, Thornton Heath. Sec 
Lesley L. W. Howe. Reg. office: 14 Pall Mall 
S.W.l 

Air Safaris, Ltd, (643,059)—Private co Reg 
November 26. Cap. £100 in £1 shs. Objects: To 
carry on the business of aeroplane enterprises and 
aviators, travel agents, postal and general con- 
tractors, etc. Directors are: William E. Hamilton 
110 Kingswood Chase, Leigh-on-Sea. Casimir M 
de Bounevialle. 3 Chawten House, Alton, Hants 
Sec.: William E. Hamilton. Reg. office: Grand 
Buildings, Trafalgar Square, W.C.2 


Birth Notices 


On December 2, to Ruth (née Daintry? 
Close, R.A.F a daughter 
On December 2, at Preston Roya 
Derek 


Close. 
wife of Fir. Le. W. E 

Cunningham. 
Infirmary, to Marion, wife of Sqn. Ldr 
Cunningham—a son 

Leck.—On November 29, at R.A.F. Hospital 
Halton, to Jessie (née Donaldson), wite of San, Ldr 
D. C. Luck—a son 

Ongiey.—-On December 2, at R.A.F. Hospita 
Akrotiri, Cyprus, to Molly (née Redmond), wifc 
of Fit. Lt. C. G. Ongley. R.A.F.—a daughter 

Wood.-——On December 3, at R.A.F. Hospital, Ely 
to Diana (née Reid), wife of San. Ldr. R. C, Wood 

a daughter 


DICTIONARY OF AERONAL- 
TICAL ENGINEERING.—Definitions 
of terms now used in aeronautical 
engineering. By J. L. Nayler, M.A... 
F.R.Ae.S., F.L.A.S, 318 pp.; 5 in. x in. 
Illustrated. George Newnes, Ltd. Price 
30s. 


WERNHER VON BRAUN,.—A 
biography. By Heinz Gartmann. 96 pp.:; 
5 in. x 7} in. Illustrated. Colloquium 
Verlag Berlin. Price 4.50 DM. 


B.O.A.C. BOOK OF FLIGHT.—A 
book about the jet age, jet travel and 
airliners with a foreword by Gp. Capt. 
John Cunningham, D.S.O., O.B.E.., 
D.F.C. Edited by Barbara Cooper. 
128 pp.; 84 in. x 11 in. Illustrated. Max 
Parrish and Co., Ltd. Price 16s. 


Publications Received 


WORLD AVIATION DIRECTORY. 

Volume 20, No. 2. Edition directed 
by F. S. Hunter. 1,096 pp.; 74 in. x 5 in. 
American Aviation Publications, Inc. 
Price $11.00. 


FAMOUS BOMBERS’ OF 
SECOND WORLD WAR.—The stories 
of the most famous of the bombers 
employed by Britain, U.S.A., Germany 
and Italy. By William Green, illustrated 
by G. W. Heumann. 134 pp.; 9} in. x 
7 in. Macdonald and Co.. Ltd. Price 21s. 


THE 


JET PROPULSION ENGINES.--A 
consideration of the various forms of jet 
propulsion. Edited by O. E. Lancaster. 
799 pp.; 9 in. x 6 in. Oxford University 
Press. Price 140s. 


SOVIET SPUTNIKS AND COSMIC 
ROCKETS.—By S. G. Aleksandrov and 
R. E. Fedotov. 230 pp. Illustrated. 
Collet’s list. Price 4s. 6d. 


AIRCRAFT AND MISSILES. — A 
review of what they are, what they do 
and how they work. By D. M. Desoutter. 
213 pp.: 83 in. x 11} in. Hlustrated. 
Faber and Faber. Ltd. Price 36s. 


ADVANCED AERO-ENGINE TEST- 
ING.—The proceedings of the AGARD 
eighth general assembly of the combus- 
tion, propulsion and wind-tunnel panels 
in Copenhagen. Edited by A. W. Morley 
and Jean Fabri. 298 pp.; 9} in. x 6 in. 
ee. Pergamon Press, Ltd. Price 
63s. 
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The Royal Air Force standard 


primary and basic trainer 
powered by the 
Bristol Siddeley Viper 


HUNTING AIRCRAFT LIMITED 


A Hunting Group Compeny 
LUTON AIRPORT, LUTON, BEDFORDSHIRE, ENGLAND and at 1450, OCONNOR DRIVE, TORONTO, CANADA. 
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Electronic 
Flash Photography 


A Survey of Principles and Practical 
Techniques in Industry and Research 


By Ralph L. Aspden, A.F.R.Ae.S., M.A.LE.E. 


Of special interest to technicians and research workers in the Aircraft 
Industry this new book by Ralph Aspden, of the Royal Aircraft Establish- 
ment, Farnborough, meets an outstanding need for a comprehensive 
and specialised study of the principles and applications of this important 
branch of ultra-high-speed photography. 

The opening chapters deal with radiation, fundamental discharge-tube 
processes, flash characteristics, tube design, control and high-voltage 
circuits. A consideration of special cameras and photographic recording 
leads to descriptions of specialised techniques and their practical appli- 
cation in specific research projects. The principles of flash radiography 
are the subject of a separate chapter and there is an extensive review 
of representative types of commercial flash equipment. 


8} in. x 5% in. 208 pages. 118 illustrations 
Cloth Boards Price 37s. 6d. net (By post 38s. 9d.) 


An illustration from the book showing stages in an 


Four-page leaflet with detailed contents available on request — °*illation cycle caused by supersonic shock waves. 


Temple Press Books: Bowling Green Lane, London, E.C.1. 


A 
CATH 0 0 N The Members and Staff 


BAND-PASS 


send Seasonal Greetings 


4+ 
+ 


to all their Friends and 


Associates at home and 


\ 
\ overseds. 


-5 -5 0 5 0 15 


Types BP 50 and BP 25 
for 50Kc/s and 25 Keds 
Channel Spacing 
(Instead of issuing individual greetings cards, 


CATHODEON CRYSTALS LIMITED a donation to charity has been made.) 


LINTON CAMBRIDGE TEL: LINTON S01 
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LANTEX TUBES HAVE EARNED A WELL-DESERVED Pe 
REPUTATION FOR CONSISTENT QUALITY oe 


Primarily designed for Electrical Insulating purposes, where they meet British 
Standard, Government and other specifications, these laminated plastic tubes 
are now available also in a range of mechanical grades which serve many 
industries with versatility and dependability. 


FURTHER DETAILS AND SAMPLES WILL BE SENT UPON REQUEST. 


KELVIN WAY, CRAWLEY, SUSSEX 7 
Telephone: CRAWLEY 25955 (5 lines) 


ENGLISH ELECTRIC CO. 
(Whetstone, Nr. Leicester) 
GAS TURBINE DIVISION 
Invite applications for appointments as 


COMMISSIONING ENGINEERS 


who would be required to accept responsibility for the initial operation of 
large Industrial Gas Turbines and their erection at site. 


Just published 


JANE’S 


ALL THE WORLD'S 


AIRCRAFT 


1959-60 Edition 


Edited by LEONARD BRIDGMAN 
Assisted by JOHN W. R. TAYLOR 


Applicants, who should be of H.N.C. or Degree standard, must be 
prepared to work overseas and to accept considerable responsibility on the 
Company's behalf at site 


Appointments as Commissioning Engineers will be attractive to 
qualified engineers with some experience of the operation of high speed 
rotating machinery in a responsible capacity. The work will involve some 
periods of overseas travel but it is envisaged that any difficulty this may 
cause will be offset by generous financial arrangements made during these 
periods. 


You are invited to send personal details (which will be treated in 
strictest confidence) of qualifications, experience and salary to Dept 
ea Marconi House, 336/7 Strand, London, W.C.2, quoting reference 
A 1988A 


DPD DP DP DP DP 


This Golden Jubilee edition (the first was published 
in 1909) contains full specifications of all aircraft 


wi Tie ee 3 and all aero engines in production throughout the 
& CREW SEATING 


: ' world. A separate section of 49 pages covers the 
& LOOSE"CQY ERS world’s guided missile activity. Among the special 
fer © FOAM RUBBER & MOULDED AI : features are reproductions of 30 pages of the very 4 
FLOOR COVERINGS—TEXTILE EQUIPR 


KARGO-PAK” FREIGHT CONTAINER q 
BSSENGER SAFETY BELTS Ke 105s. net 


Illustrated brochure available from i 


SAMPSON LOW 


25 Gilbert Street, London, W.1 


TELEPHONE: BAYSWATER 6262/5 


| .ATEX UPHOLSTERY LTD. 
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THE BRYANS 
“X” & “Y” Co-ordinate Plotting Table 


CATALOGUE No. 1806 


@ A well-designed and robust instrument. 


@ A high degree of plotting accuracy is 
maintained with a good speed of 
response. 


@ Plotting area 15” « 10” on paper. 


For further details write to:— 


BRYANS AEROQUIPMENT 
LIMITED 


Specialists in precision measurement of pressure, 
temperature and speed. Design and production facilities 
available for test equipment and multiple panel building 
including electrical and electronic work. 


WILLOW LANE MITCHAM JUNCTION SURREY TELEPHONE: MITCHAM 5134 (5 LINES) 


Wherever a “ nerve-centre” is required— 
1.A.L. 


CONTROL 
CONSOLES 


1.A.L. Control Consoles are suited to any requirement 
demanding a_ centralized control — for communication 
centres, airline operations, and air traffic control purposes. 
They form the nerve centre of any such installation. 

The unit construction allows for extension to meet increased 
operational demands and their metal construction ensures 
their suitability in tropical climates. 

The photographs show an 1.A.L. Control Console (above) 
for Aerodrome and Approach Control and (right) for a 

Communication Centre. 


INTERNATIONAL AERADIO LIMITED 


Cables: Intaerio London 40 PARK STREET, LONDON, W.i. Telephone: Hyde Park 5024 
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“AEROPLAKE 
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PRESS DAY: Ciassified Advertisements 
must normally be received at Head Office 
by FIRST POST THURSDAY for the follow- 
ing Friday week’s issue. Last-minute addi- 
tions and deletions are accepted by telephone 
from trade advertisers up to noon. Adver- 
tisements received too late for a particular 
issue are automatically inserted in the 
succeeding one unless instructions to the 
contrary are received. 
RATES—1/- per word (minimum 12 words 12/-) 
Each paragraph charged separately and name and 
address must be paid for. Semi-displayed setting 
£3-17-6 per single column inch. Centred lines 
22/6. Series discounts of 5% for 13, 10% for 26 
and 15% for 52 consecutive insertions, allowed to 
trade advertisers 
TERMS—Strictly net and prepayable. Monthly 
accounts for settlement by the end of the month 
following insertion are allowed to trade adver- 
tisers if satisfactory references are provided 
REMITTANCES—Cheques and postal orders 
should be crossed and made payable to TEMPLE 
PRESS LIMITED and instructions sent addressed 
to the Manager, ‘The Aeroplane and 
Astronautics," Bowling Green Lane, London, 
1 


E 
DEPOSIT SYSTEM—Facilities are available to 
readers to purchase advertised goods through 
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CLASSIFIED ADVERTISEMENTS 


AIRCRAFT FOR SALE 


K. 


THE SUPERB TRIPACER 

ractive blue and white finish, fully 
1953. ; vered in 1958, nmiy 1.450 total hours 
with 430 hours n engine s.m.o.h, Narco Superh mer 
with L.F receiver and remote compass, full gyro 

pane new tyres, £2.595 
931 hours” total time with 150 hours on 
1955, new aoe ne, fibre-glass finish top of wings 
ar Selage, gyro panel Narco Omnigator 
ve ILS) auxiliary transmitter, red and 

stom, total time 581! full 
pane Narco Superhomer hannel 
receiver Al fabric ELON, 

Super Custom, total time rframe and 
195 eng.ne 357 hours, rotating be acon Narco 


Super 
finished blue 


Caribbean de luxe, total time since new 
128 hours, Narco Superhomer ail as, 


homer and 
and white 


Many extras 


and white, £3,790 
new US.A 


green 
LL prices include 


delivery to U.K 174° impor Ju Up to 

£150 must be allowed for British validation of 
of A 

EVERAL others are already purchase d for customers 


on deposits ynily, amd are m being brought 
across 

K. DUNDAS, LTD., Dundas Ho 59 Sain 
e James's St., London, S.W.1 Phone “Hyde Park 
3717. Cables, “ Dundas, Piccy, London.’ §13-19 
OLLASONS for the Turbulent, the Jodel range 

and rebuilt Tiger Moths Croydon $151 
zzz-724 

FOR GALE 
for 


C-46, DC-4, DC-6 A™**"" 


also 


& R2800 
CB16/17 


BURBANK, CALIF 
CALL OR CABLE 
DOUG DULY 
Phone, Triangle 7-341! Cable: Fliytiger 

§13-723 
IGER MOTH, neght landing light FR. panel, 
long-range tank, V.H.F. radio, £1,050. Surrey and 
Kent Flying Chub, Biggin Hil) Aercdrome. Biggin Hill 
3-14 
WO Rapide DH89 aircraft, new C. of A., low 
engine and airframe hours, excellem fabric, 18- 
gal. auxiliary tanks. freight floor, large door, fitted 
six seats, Narco VC27 simplexer VHF and RDF-IA 
radio compass, upholstered red and white, X9 props, 
yload with 112 gal. of fuel over 500 Kgs. Offers to 


ox Al34, care of THE AEROPLANE AND —, ype 


W.S. SHACKLETON LTD 
SSS, 
Europe’s Leading Aircraft Brokers 
offer 


DE HAVILLAND HERONS 


We are able to offer for immediate 
sale some exceptionally good Series I 


and II Herons in full airline or 
executive configuration. 

The Series II Heron illustrated 
above is the last of the Cambrian 


Airways fleet, which is offered, includ- 
ing a substantial spares holding, at 
the specially attractive price of 
£23,000. 
A full selection of the aircraft avail- 
able will be supplied on request. 


W. S. SHACKLETON LTD. 
175, Piccadilly, London, W.1 


Phone: HYDe Park 2448-9 
Cable: Shackhud, London 


THE AEROPLANE 
and ASTRONAUTICS 


The Aeroplane Astronautics,’ 
1% (minimum 2/- 


Commission 
) on amount deposited. 
BOX NUMBERS—Private advertisers desiring 
to have replies sent care of ‘“ The Aeroplane and 
Astronautics,’ may do so on payment of 1/- to 
cover booking and postage, plus cost of four extra 
words. Box Numbers must not be used for the 
purpose of circularizing and the Proprietors do 
not undertake the distribution of such matter 
received. To avoid mistakes in forwarding, Box 
Numbers should be carefully and legibly copied 
and replies sent to Box AOOO, care of “ The 
Aeroplane and Astronautics,"’ Bowling Green 
Lane, London, E.C.1 
THE PROPRIETORS retain the right to refuse 
or withdraw advertisements at their discretion 
and are not responsible for clerical or printers’ 
errors, although every care is taken to avoid 
mistakes 
HEAD OFFICES: 
E.C.1, England 
Telegrams : * 
Telex : 23839 
BRANCH OFFICES: Bayliss House, Hurst 
Street, Birmingham, 5. Telephone : Midiand 6616. 
50 Hertford Street, Coventry Te.ephone 
Coventry 62464. 1 Brazennose Street, Manchester. 
Telephone: Deansgate 6114-8. 12 Renfield Street, 
Glasgow. Telephone: Glasgow Central 1413. 


Bowling Green Lane, 
Telephone : Terminus 
*Pressimus London Telex.” 


PIAGGIO 
EXECUTIVE 
AEROPLANES 


Ask your dealer, write or phone 
Aero-Enterprises (Boreham Wood) Ltd. 
17 Drayton Road, Boreham Wood, Herts 

ELStree 2688 


BRITISH 
WIRE THREAD INSERTS 


Precision 
made in Car- 
bon Steel for 
Aluminium 
and Mag- 
nesium. Also 
in Stainless 
Steel and 
Bronze. 


B.S.F. 
Metric 
B.S.P. 

B.A. 
Whitworth 
Unified. 


(1938) LTD. 


MANUFACTURING CO. 
COMBE DOWN, BATH, SOMERSET 


Phone: COMBE DOWN 2355/8 Grams: ‘CIRCLE’ BATH 


AVELAIR | 


AIRCRAFT SALES AND FINANCING 
SPECLALISTS 

Type 170 Mk 

des.aned 

Ort AS DC6, nil 
jirframe hours 

OUGI AS D6 6A 


21 and 31 fleet available at 
eliminate competit.on 

hours engines and propellers, 
$250,000, world’s best buy 
passenger-cargo convertible, 


OUGLAS DC4, large selection availabic, passenger- 


cargo convertibles 
ry GLAS DC3, passe 7 cargo convertible, wide 
doors, 600 hours 8S.M.OH., £15 per hour on 


ease 
ERON 1B Ajirhine Configuration, excellent con- 


tion, all offers considered, bargain 
OVE Severa! available in good condition, airline 
configurat.on, from £9,500 
AND FOR THE PRIVATE AND BUSINESS PILOT. 


Merce} Mk. 20 Series The finest value in 
iigh-performance 4-seater aircraft, £6,850 

De'ivered K. duty paid 
5% gladly arranged. and for full details 


RAVELAIR., 


Phone, Ger 


LTD., 115 Oxford St., London. W.i 
rard 3382 $1 


3-24 


—. D.H. Dove Mk. 1B, full airline standard, 

lent condition. available immediate!y, from 

£9,000. Channel Airways, Southend Airport, Essex 

Phone, Rochford 56460 $13-22 

Aircraft Wanted 

CRAP aircraft, aluminium and_ stainiess ateel 

urgently required Lowton Metals, Lid., Lowton 
Saint Mary's, near Warrington Leigh 1444-5 


AIRCRAFT ACCESSORIES, SPARES 
AND COMPONENTS 
and spares and instruments for all 
ircra and engines A.R.B. released. Airtrade, 
Croydon Airport Phone, Croydon 0643 


272-715 
HILLIPS AND WHITE, LTD 


FFER from stock @ comprehensive range of new 
spares and components for the following engines: 
HEFTAH IX. X and XV, de Havilland Gipsy 
Major and Queen series 
NSTRI MENTS and instrument parts, nawgational 
equipment elec ! components and aircraft spares 


are a'so available from stoc 

6 1 QUEEN’S GARDENS, Phone, 
Ambassador 8651, 27 Cables, “ Gvrair, 

London.” zzz-720 


OLLASONS for Tiger 


Moth and Gipsy engine 
spares. Croydon $151 222-709 


SPECIAL NOTICE 


CHRISTMAS PRESS ARRANGEMENTS 


Classified Advertisements for the issue 
dated JANUARY 1 must reach us not later 
than first post WEDNESDAY, DECEMBER 23, 


Telephone instructions can be accepted 


up to noon. 
All instructions should be addressed to 


The Classified Advertisernent 
Department, 


Manager, 


“THE AEROPLANE 
AND ASTRONAUTICS” 
Bowling Green Lane, London, E.C.1. 
Terminus 3636. 


Please post your advertisements early. 


ANIC 
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EPAIRCRAFT. LTD. The Common, Cranleigh, 
Surrey, Cranicigh 536. For instrument and auto- 
pilot overhauls zzz-701 
HE REGIONAL AIR TRADING CO., Croydon 
Airport, for Rapide spares of every description. 


Phone, Croydon 852! zzz-714 
OLLASONS are specialists in the overhaul of al! 
Gipsy engines. Croydon 5151. zzz-710 


AIRCHILD Argus airframe comp'ete. Travelsir, 
Lid 115 Oxford Si.. London, W.i Phone, 
Gerrard 3382 $13-23 
IRERAME spares for Dakotas, Harvards, Piper 
ub, Fairchilds, Argus, Beechcraft D-17s, 
fcscnuns Spitfire, Firefly Engine spares for Prat: 


& Whitney Armstrong Siddeley, ycoming, tc 
Agesanaties and instruments for all types of aircraft 
J ALTER, LTD.. The Horiey. Surrey 

. PA. Horley 1420 nd 4294 Cables. 

“ Cubeng, Horley.’ $13-21 


ELICOPTER SERVICES LTD offer their 

aircraft for all charter services 96 Piccadilly, 

London, W.! Gro 5495-6 
CLOTHING 

x > F Officers’ uniforms for salc, new and 

erecondit.oned. Fishers. 86 88 Wellington 

Woolwich. Phone 1055 Kit aso purchased 

z 


zz-721 

ENUINE Royal Navy officer's duffle coats for the 
bigger man! 42 oz ali woo! with hood, new 
unissued and perfect, not an imitation! Luxurious 
heavy fawn camel shade. only £4 12s. 6d., post free, 
in. to 56 in The best, smartest yet the 


FLSTMINSTER WAKEHOU LID 

C4), 138 Strand, London, W.C -10 
CONSULTANTS | 

H. STOCKEN, F.R.AcS Eagle 109 

R. Jermyn St.. S.W.l Whitehall 27 -696 

w SUTTON (CONSULTANTS) on, 7 

Lansdown Place, Che.stenham. Phone 


21-8893 

AN L. S. McNICOL. London School Air Nav.ga- 

I tion Pilot and navigator training with advisory 
service 33 Ovington Square, Knightsbridec, S 

Ken 8221! zzz-728 


ENGINES AND ENGINE SPARES 
IPSY Major Mk. 10 and Mk. 1 engines, part- 
exchange offered with your time-expired engine 


Prope'lers for most tyres of light aircraft Mitchell 
Aircraft, Ltd The Airport, Portsmouth. Phone 
717641 7222-689 


NGINE overhauls Hants and Sussex Aviation. 

Ltd. offer Britain's most comprehensive overhaul 
“rvice, including magneto and component overhaul 
with spares supply All D.H. range up to Queen 40 
Mk. 2 for Heron. Armstrong Siddeley, Blackburn 
Cirrus, Lycoming and United Kingdom distributors 
of Continental motors Huge exchange pool most 
type engines Specialists in export work Address, 
The Airport, Portsmouth, Hants Phone 63051 


513-693 
NOTICES 
TRANSPORT ADvisoRY (CouNciL 


HE Air Transport Advisory Council give notice 
that they have received the undermentioned 
applicaiions to operate scheduled air services 


FROM DERBY AVIATION, LTD. OF DERBY 
AIRPORT, BURNASTON, NEAR DERBY 


APPLICATION NO. 3313 for a Normal Scheduled 
Service for the carriage of passengers and supple- 
mentary freight on the route Staverton-Southend 
(tech.)-Ortend at ai frequency of seven” return 
flights weekly with Dakota aircraft. or 14 return 
flights weekly with Marathon aircraft, from April 
to October cach year, for seven years from 1960. 


FROM STARWAYS. LTD. OF LIVERPOOL 
AIRPORT, LIVERPOOL, 24 


APPLICATION NO. 2447/1 for permission to 
include an optional! traffic stop at Helston (Culdrose) 
on the following seasonal U.K. Internal Services 

Glasgow and/or and/or Manchester- 

Exeter and/or Newquay (Application No. 2447) 

London Airport- and/or (Applica- 
tion No. 2515 

Birmingham-Exeter and/or (Application 
No. 2516) 

Newcastle and/or Leeds-Exeter eas or Newquay 

(Application No 193 


FROM ORION AIRWAYS, LTD. OF BLACK- 
BUSHE AIRPORT. CAMBERLEY. SURREY 


APPLICATION NO. 2589/1 for permission to 
operate the itilowing services from Birm.ngham 
(Elmdon) instead of Coventry until the runway at 
Coventry is completed Coventry-Dinard: Normal 
Scheduled Service (Application No. 2589). Coventry- 
Rotterdam and or Antwerp and/or Dusseldorf All 
Freight Service (Application No. 2284) Coventry- 
Catania: Inclusive Tour Service (Application No 
2991) Coventry-Nice Inclusive Tour Service 
(Application No. 2864) 


FROM SCOTTISH AIRLINES (PRESTWICK), LTD.. 
OF PRESTWICK AIRPORT, AYRSHIRE.- 


APPLICATION NO. 1131/1 for an extension from 
April 30, 1960, to April 30, 1957. of the period 
of approval of the U.K. Internal Service which 
they are authorized to operate between Prestwick 
and Ronaldsway so as to_ enable them to operate 
the service with Dakota, DH&9 and Twin Pioneer 
aircraft at a frequency of 12 return flights daily from 
May to September cach year 
These applications will be considered by the Council 
under the Terms of Reference issued to them by the 
Minister of Civil Aviation on July 30, 1952 Any 
representations or objections with regard to these 
applications must be made in writing stating the 
reasons and must reach the Council within 14 days 
of the date of this advertisement, addressed to the 
Secretary, Air Transport Advisory Council, 3 Dean's 
Yard. London, S.W.1, from whom further details of 
the apntication may he obtained When an objection 
is made to an application by another air transport 
company on the grounds that they are applying to 
operate the route or part of route in question. their 
application, if not already submitted to the Council. 
should reach them within the period allowed for the 
a 
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smart hands— 
or smarting hands? 


Dermatitis hurts. Both hands and pro- 
duction suffer. The difference between 
smart hands and smarting hands is a 
Rozalex Barrier Cream. There is a range 
of these creams to provide protection 
against almost all known industrial irri- 
tants. Rozalex have been specialising in 
barrier creams for over 30 years. Their 
full technical resources are available 
from Rozalex Ltd., 10 Norfolk Street, 
Manchester 2. 


ROZALEX protect 


R121E 


BARRIER CREAMS 


AIRCRAFT SALES 
MANAGER 


required by 


AIRWORK SERVICES LTD. 


(one of the Airwork Group of Companies) 
IN LONDON 
Apply in confidence giving details of 
experience and salary range to 
Managing Director, 


Airwork Services Limited, 
35 Piccadilly, W.1. 


king of representations or 


STEEL SHELVING 
6 high, 34” wide, 12” deep. 


6 shelves as illustrated. 


% Each Shelf will hold i 
over 3 cwt. 


Shelves adjustable 
every 2 ins. 


* 

%*% Stove enamelied dark 
Green. 

* 


Other sizes made to 
order. 


SEND FOR LIST. 
ROCHDALE 
METAL 
PRODUCTS 


Devon St. Works 
Tel. Rochdale 40070/40078 
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FINANCIAL AND PARTNERSHIP 


APITAL required for new charter company. Great 
rOSpects Full details on application to Box 
Al33, care of THt AEROPLANE AND ASTRONAUTICS 
$13-15 


MACHINERY, TOOLS AND PLAN 
KYHI jacks for sale, $.854, 10-ton, three legs 
closed height 56 in.. hydraulic lift 36 in 
Brockmoor Foundry Co., Ltd., Brierley Hill, Stafis 
515-89 


PACKING AND SHIPPING 
R AND J. PARK, LTD., 143-9 Fenchurch §S 
E.C.3 Phone, Mansion House 3089.  Officia 
packers and shippers to the aircraft industry 


PERSONAL 


HE Eagle companies would like to inform the 
frends that they are not sending Chr stmas ge 
this year The money saved will be donated to 
worthy charity 
E do, however, wish all a Merry Christmas and 
very prosperous New Year §13-17 


PHOTOGRAPHY 


EROPLANE photographs. 5.000 available. incluc 
ing 1914-18 warplanes. latest U.S.A. and British 


Jets, §} x 3} in 7s. 6d. per dozen Lists and 
ypecimen 28. 6d. post free; also thousands of sh m 
and railways. Real Photographs. Ltd. Victoria House 
Southport S12 


RADIO AND RADAR 


Type ZLI course selec s 


2 compu an tors 
Whittemore (Aeradio) Ltd. yn "Al rport, Surre 

227 si 
TRI2D, STR9Z, STR9OX and most other Br 
and American VHE equipment always 
stock A.R.B.-approved design installations ir 1 
type of aircraft A. J. Whittemore (Acradio), Lid 
Croydon Airport, Surrey 222-68 
ADAR heigh’-finding cabins tepe 13/6, practic 
complete Offers required Box AO care 
Tet APROPLANE AND ASTRONAUTICS 222-218 


SITUATIONS VACANT 


FR Ae.S.. A.R.B.Certs., A.M.1 Mech.E., ete 


No pass. no fee terms. Over 95 SUCCESSES 
For details of exams and courses in all barnches of 
aeronautical work acro engines mechan-cal eng ne 
ing, ¢:c.. write for 148-page handbook—free BILLET 
(Dept. 703), 29 Wright’s Lane. London. W.S 


FOR 
oO! 


AGE 23 TO 35 GOOD EDUCATION AND 
RECENT AIRCREW OR AIR TRAFFIC CONTRO! 
EXPERIENCE ESSENTIAL 


SALARIES: WHILE TRAINING £775 TO £1.13 

ACCORDING TO AGE, WHEN FULLY TRAINEE! 

APPROXIMATELY £950 AT AGE 25; £1,160 Al 
AGE 30 OR OVER RISING TO £1,481 


PROMOTION PROSPECTS 


Write for further particulars and application f Y 
MINISTRY OF AVIATION 
(ESBI/ ATCO) 
BERKELEY SQUARE HOUSE 


LONDON, Wl 


S. SHACKLETON, LTD. have « 

© a Junior Sales Executive. unde 

N enthusiam for aircraft and a method) cal mind 
essential A pilot’s lence helpful 

LEASE send written application as soon. as 

possibie to: W. S. Shackleton, Lid, 175 Piccadilly 

London, W.1 513-8905 


X VACANCY EXISTS FOR A MAN WITH 

INITIATIVE AND ABILITY TO UNDERTAKE 

WORK ON VERY WIDE VARIETY OF 
ENGINEERING PROBLEMS 


The position would appeal to an experienced aircraft 

Structural engineer wishing to escape from spec aliza 

tion and keen to accent a high degree of individua 
responsibility 


Please reply to 
THE DESIGN DIRECTOR 


ROCELL, 


KINGSWAY. W.C.2 


ILOT required by light aircraft manufacturers in 

North of England for production and develop 
ment test flying When not flying the successfu 
applicant will be required to assist in the design 
office Sound technical background essential and 
experience of practical development work an asset 
Box care of Tur AFROPLANE AND ASTRON 
AUTICS. 513-16 
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ENIOR Scientific Officers (a) 
Pensionabie posts for men or 


Scientific Officers (b) 
women in all major 


scientific fields niluding physics, chemistry biology 
forens science, meteorology and mathemati 
limits: (a) at itas 6 and unde 3 ) 
and under 28. Extension for regular fF 

and Overseas Civil Service Qualificat Ss 
first wx second ciass honours degre 
mathematics or enineering or equ 

ment; additionally tor (a), at least three yea 
(e.g POst-Rraduute) we 
(men): (a) £1,233-£1,460 (b) £655-£1,150; p 
SMarting pay above minimum Promo 

Write: Civil Service Commission 17 N 


St London ym form. q 


apr 4 
$$2/59 Closing date December 


ATIONAL Physica Laboratory A 
division Teddingion, Middlesex equ 
Scientific Officers S ientifi Officers s ably 
in physics, engincer.ng and mathemati s 
of fundamental research problems { 
high speeds Problems research 
design of transonic and superson aircraft 
of missiles, satellites and spa raft at 
speeds carch n ale »biems 
hemical behaviour ugh empera re 
density als in Qu h 
of 2nd Class Honours degre equivale I SSO 
at least thre yeu if aduate expe € Salar 
range S.5.0 £1.233-£1.460 So £655 
£1,150 Forms f Ministry of L Technical 
and Scientifi Register (A 2¢ King St London 
Sw quote aA) Closing date January 
1960 §$13-4 
BEA requ icensed aircraft engineers to act 
a S €ngineers in ne U.K. and 
overscas App ts, who muat be fit for erseas 
service, should possess A and < s on 
modern Inst raf Preference w be given 
sve V ) raf 
£937 £ 7 i im 
pos posted 
s will b for wit 
Ss wher 
’ giving f f exper 
to Se Office 
Are Britis I Airways 
Bealine House, Ruislip, Middlesex 51 
fficers. Pensionable 
work on ils 
Age least 
n €x sion for 
Service 
<lass honou 
ne mathe 


professional 
A.M.1.Mech.E 


ry (men) £655 
above minimum 
Service Commission 
application 

date of birth 


for busy 
HE AFROPLANE 


club 


ASTRONAUTICS 515-89 


AND 


FOR 

HREE air traffic control officers required to com 

mence March 160 M C.A. Certificate of 
Competency, with radar rating an advantage Flying 
experience anc ecent experience essential 
One S.A.T.C.O salary range of pl 
radar bonus f pe annum 
salary range f £765-£880 plu idar b s of £100 
pe annum Forms of applica n ma ybtained 
from G. P. Selle Manage Leeds and Bradford 
Airport, Yeadon, near Leeds, to whom they should 
be returned not later than January 9, 196/ W.H 
Leathem, Clerk to the Leeds and Bradford Airport 
Joint Committee 513-8908 

PPLICATIONS are invited from designers with 

experience in aircraft, radio and electrical instal- 
lations The work ts of a most interesting and varied 
nature on many different types of civil and nilitary 
uircraf Salary in ¢ ordance with qualifica ns and 
experience Write. in confidence, to Personne! Officer 
Field Aircraft Services, Lid The Acrodrome, Burton 

«12 


Leics 


on-the-Wolds, near Loughborough 
CTION  Engineer/Planner required to take 
sole responsibility for development of production 


of a rapidly expanding department working in light 
sheet alloys On components and fitments in the air- 
craft industry Work entails supervision of current 

development of techniques of fabrication 


Director Ww 


m. Mallinson and Sons 
Thames Rd., Crayford 


Kent 


nvited for perman- 


(Mfg.), Ltd 


Ss Applications are 
ent position a 


(A) cn Hostess 
( 


) Experienced Hostesses, aged 22-35 


HESE vacancies arise with a London based airline 
ani only applicants submitting full details of 
training and = past experience will be asked for 
interview Box A135, care of THE AFROPLANE AND 
ASTRONAUTICS 513-12 


MITHS AVIATION 
licensed clectrica 
ing at Staverton 


on has vacancy for x 
r for flying unit operat 
near Cheltenham. Duties 


divis 
engine 
Acrodrome 


will include maintenance of aircraft, A ind D4 
systems, auto controls and other equipment under 
development 

Staff pension scheme is in operation 

PPLICANTS should state salary expected and 

write for application forms to Divisional 
Personne! Manager, S. Smith and Sons (England) 
Lid Bishops Cleeve. near Cheltenham, Glos 

§13-18 


TUITION 


LYMOUTH AIRPORT, LTD., offers a specially 
planned C.P.1 training course for holders of 
for £605 quotations according to personal 


needs, with directed study M.C.A.-approved P.P.I 
course from £108 15s dual from £3 12s. 6d. per 
hour. Special contract rate for solo flying. £2 17s. 6d 


Twin-engine conversion courses, £6 12s. per hour 


Instructors’ courses, N/F, I/F and R/T training 
Local accommodation from 10s per week 
Plymouth Airport, Ltd., Crownhill Plymouth 72752 
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THE AEROPLANE 
and ASTRONAUTICS 


of the following fields : 


Applicants should have at least 5 


A limited number of first class 


SENIOR DESIGN DRAUGHTSMEN 


are required for design and development work on sub-sonic 
and supersonic aircraft projects. 


years’ experience in any 


AIRCRAFT STRUCTURES 
ELECTRICAL INSTALLATIONS 
ENGINE INSTALLATIONS 
EQUIPMENT INSTALLATIONS 
REPAIR SCHEMES 


Write Box No. A121, c/o “The Aeroplane and Astronautics,” 
Bowling Green Lane, London, E.C.1. 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 


AIRCRAFT DESIGN AND 
DRAWING OFFICE 


Require the following staff: 
TECHNICAL ILLUSTRATORS 
CIRCUIT DRAUGHTSMEN 
(ELECTRONIC) 


CIRCUIT DRAUGHTSMEN 


(ELECTRICAL) 
STRUCTURAL DRAUGHTSMEN 
ELECTRICAL AUTHORS 
ELECTRONIC AUTHORS 


FOR WORK ON 
MODIFICATION, TRIAL INSTALLATION, DE- 
VELOPMENT WORK ON MODERN AIRCRAFT 


Good Salaries with Housing Assistance available 
for suitably qualified applicants. 
Written applications in the first instance with 
full porticulors, age, experience, etc., to 


PERSONNEL MANAGER 


For fully approved 
A.G.S. & A.N. hardware, 


quick service, enormous 


AIR PARTS 
LIMITED 


403 Caledonian Rd., 


London, N.7 range. Monthly Catalogue. 
Tel.: North 5018-9 O 
Adres, verseas enquiries 


London, N.7 welcome. 


THE DECCA NAVIGATOR 
Company Limited 


Christmas Greetings 


This year, in place of the Christmas 
cards we send to our many friends, 
we are making a donation to 


THE KATHLEEN FERRIER 
CANCER RESEARCH FUND 


Viking, Consul and Bristol 
Aero Engine Spares 


BRAND NEW AND RELEASED 

PRICES SENT ON REQUEST 

Having acquired all British West Indian Air- 
ways and Central African Airways spares, 
we can offer delivery of most components 
ex stock at extremely competitive prices. 


SOUTHEND AIRPORT 
SOUTHEND-ON-SEA, ESSEX 


Telex 
1943 


Telephone 
ROCHFORD (Essex) 56881-2-3 


For A.O.G. services after office hours : 
Telephone Mr. Edwards, Southend 47828; 
Mr. Noble, Southend 43863. 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 


A 
SENIOR STRESS ENGINEER 
REQUIRED 


for stress analysis on airframes of modern 
jet and turbo-prop aircraft. Ability to 
lead junior and intermediate stressmen 
essential. Minimum qualifications : 
B.Sc. or H.N.C., plus 5 years’ stress ex- 
perience (preferably on aircraft, but not 
essential). 


Good salary and housing assistance 
available to successful applicant. 


Applications will be treated as 
confidential. 


Written application in first instance to 


PERSONNEL MANAGER 


‘Be 
(a) 
| 
qualif | 
qualification A.M.LC.E 
to £1,460; provision for starting fr 
Promotion prospects. Write Civ } 
3 17 North Audl London \ 
form, quoting $128 59 and = st | | 
Closing date December 3 989 
| 
FENGINEER A, C and X licer | 
: near London | Box A132, care of 7 o 
| 
R if 
4 
ay 
| 
| 
| 
| 
A 
| | 
| 
| 
send 
1 
| 
re 
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AERO ASSOCIATIONS, 
M.T.C.A.-approved P.P PL. 
Hill 
24-8909 


Bigs 


Super Acro. Comppetit.ve contract rates 
(BNY) 2735. 


TWO-YEAR DIPLOMA COURSE 1960-62 


PPLICATIONS are invited from suitably qualified 
men and women who wish to enrol for the Two- 
Year Diploma Course whch begins in October, 1960 
HIS post-graduate course in Aztronautical Science 
and Enginering is intended pr.marily for Univer- 
sity Graduates in Engineering. Science. or Mathematics, 
for Technical College Students who posses a good 
Higher National Certificate or Diploma and have 
appropriate industrial experience. and others with 
equivalent qualifications The curriculum includes the 
subjects of Aecrodynamics, Aircraft Design, Aircraft 
Economics and Production, Aircraft Electrical Engi- 
neering, Aircraft Materials, Aircraft Propulsion, 
Fight. and Mathematics 
LL applications will be considered by the Board 
of Entry which may call candidates to atrend 
at the College for written Entrance Examination in 
Engineering Physics, Mechanics, an Mathematics, 
to be he'd on Monday, March 21, 1960. Exemprion 
from this examination will normally only be given 
to candidates, possessing Ist or 2nd Class Honours 
Degrees in Science or Engineering or reading for 
Honours Degrees The Board may also require 
attendance for personal interview at a later date 
cae TES who possess Bachelors Degrees with 
ist or 2nd Class Honours in Aeronautics. and a'so 
in science or Engineering if they have adequate post- 
graduate experience, may at the discretion of the 
Board of Entry be accepted for entry to the second 
course and qualify for the Diploma 


URTHER information about the course and forms 
of application. which MUST be completed and 
returned not later than porenden- February 27. 1960 
may be obtained from The arden. The College of 
Aeronautics, Cranfield, Bucks 513-1 


CENTRE offers to 
with C.P_L. professional 
a flying. cost £1 per hour or 
block booking. Apply Denham 

523-8906 


ENHAM LINK TRAINING 
all pilots G.P.L 
instruction in 
contract for 

2161 or 3171 
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VIGATION, LTD., provides full-time or postal 

tuition or a combination of these methods for 
M.T.C.A. pilot-navigator licences Classroom instruc- 
tion can be provided for A.R.B. General, certain 
specific types and performance scheduled examinations. 
Link Traiming Dept., at Monarch 1364. For details 
apply Avigation, Ltd., 30 Central Chambers, Ealing 
Broadway, London, W.5 Phone, Ealing 8949 


zzz-719 

XETER AIRPORT, LTD Courses for Com- 
mercial Pilot's Licence, from £605; Private Pilot's 
Licence from £105; Contract rate solo flying, Austers 
and Tigers, £2 17s. 64 per hour; normal dual/solo 


; twin conversions, £6 12s 


per hour; Chipmunk, £5 5s. per hour; Messenger, 
£4 18s. 6d. per hour Limited accommodation 
£5 18s. 6d. per week. Exeter Airport, Exeter 
Phone 67433. 22z-726 


EARN to fly, £32 instructors’ licences and instru- 
ment flying for £4 per hour, night flying, £5 
per hour Residence 6 agns. weekly Approved 
M.T.C.A. Private Pilot’s Licence course Specialized 
course for Commercial Pilot's Licence Wiltshire 
School for Flying, Ltd Thruxton Aerodrome 
(Andover Junction 1 hr. 15 min. from Waterloo), 
nts. z2z-700 
INK instruction to instrument rating standard 
D4 available at 25s. per hour at Biggin Hill, 
Green Line 705 from Victoria or Bromiley Sou'h 
Maitland Air Charters, Lid Phone, Biggin Hill 
2277. 516-8912 


PERTH 


-APPROVED courses for private 
M.T.C.A. ant conmercial licences and 


instrument rating: residential and recreational 

ties Prospectus from Airwork Services, Ltd. 35 
Piccadilly, London, W.1, or Perth ‘Aerodrome, 
Scotla $12- 


NDIVIDUAL coaching as proved under our methods 
is kev 'o success All professional! pilot-navigator 


ualifications Ministry approved COM/IR, PPL 

efreshers: type ratings: performance: link: 

flying. Home-study (correspondence) excellent alterna- 
tive. Officially appointed Forces courses scheme 
London School Air Navigation. 33 Ovington Square 
Ken 8221 zzz-727 


Kn.ghisbridge, S.W.3 
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Svnesy AND KENT FLYING CLUB, Biggin 

Tiger, Hornet and Leopard Moths, Chip- 
Green Line 706 direct in one 
Biggin 2255 $13-713 
(Herts and Essex 
Stapictord 


munk and Prentice 
hour from London. 
ORLEY AVIATION, LTD 
Acro Club, 1958) Acrodrome, 
M.C.A.-approved private pilot's licence course, Auster, 
Gemini and Tiger aircraft; trial lesson 35s.; 15 miics 
centre of London Central Line Underground to 
Theydon Bois, bus 250 to club; open every day 
hone, Stapleford 257 513-695 
A S.T Offers ab initio or refresher flying 
Zo tecnnical train.ng for C.P./1.R.. A.T.P., 
and Group “A” Performance Rating For deta.|s, 
apply The Commandant, Air Service Training, Ltd, 


Hambie, Southampton Phone, Hamble 3001-9 
§13-20 


BOOKS AND PUBLICATIONS 


E EXPLORATION Or SrACk turst Cheap 
Edition). by Arthur C. Clarke Prov des answers 


to the many quest ons the intelligent layman asks 
about the science of “* astronautics.”’ Over 375,000 
cop.cs sold in all edit.ons Illustrated, 212 pag-s 
Ss. 6d. net from booksellers, or 9s. Sd. by posi from 
the publishers — Press Limited, Bowling Grern 
Lane. London, E.C.1 zzz 


NTBRPLANET ARY FLIGHT (3rd Impression), py 
Arthur C. Clarke Descr.bes the problems to be 
solved before space travel +e a reality and the 


form rockets and spacesh.ps may take Illustrated, 
169 pages, 9s. 6d. net from booksellers, or !0s. 2d 
by post from the publishers, Temple Press Lim ted 


Bowling Green Lane. London, E.C.1 wz 
‘os POWER AND SPEED” SERIES FOR 

Aircraft and Air Power,” by G 
of THt AFROPLANE AND AST°ONAUTIC., 
has been written for intelligent boys be'ween the ages 
of 10 and 16 The author surveys modern military 


flying and includes chapters on combat a-rcraft 
6c-entific aids and missiles. Other titles in ths series 
are Motorcars.”” Locomotives and “Ships and 
Shipbuild:ng.”’ Illustrated, 11/2 pages. 10s. 6d. net 


from booksetlers. or Ils. 5 by post from the pub- 
lishers, Temple Press Limited, Bowling Green Lane 
London. E.C.1 272 


Books and Publications Wanted 


D aviation and airship books wanted by world’s 
largest dealer in aeronautical literature. Cash by 

return of post. Stuart, Fairlight Hall, Hastings 
772-716 


Southend Municipal Flying School 
Commercial and Private Pilot's Licence. 
Instructors Rating. Night Flying every night. 
No entrance fee or subscription. 

Austers £45 ., Chipmunks £5 5s., dual or solo. 
Contract rate £3 15s. 

Municipal Airport, Southend-on-Sea, Essex 


Phone: Roch’ord 56204 


PERFECT 
$ § PRECISION 
AIRCRAFT 
SPRING WASHERS 
TO B.S. SPECIFICATION 2 SP.47 


CROSS MFG. CO. (1938) LTD 
COMBE DOWN. BATH. Tel.: Combe Down 23558 


THE BRITISH AIRLINE 


PILOTS ASSOCIATION 
81,New Road, Harlington, Middx. Tel.HAYes 3442/3 


Membership open to all Commercial and 

Service Pilots. For full details as to 

Objects and particulars of Membership, 
please write to General Secretary. 


Rubbaglex Sheeting 
is processed on 100% 


and combines flex- 
ibility and resiliency 
with non-stretching 
Properties. 


Impervious to 
Aromatic Hydro 


Jointings, 
phragms, Sleevings, 
also Floating Root 
Tank Seals, etc. 


RUBBAGLAS 


pure glass cloth, has Carbons. Highly 
very igh tensile recommended for LTD. 
strength, is rot proof Gaskets, Washers, ABFORD HO 


Dia- 


VICTORIA 6501 
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NO TIME OVER THE TARGET! No longer need bomber aircraft 
penetrate deeply into heavily defended areas. The Avro ‘‘ Stand-off’’ bomb enables 
a target to be destroyed while the parent aircraft is returning to its base. V-bombers, 
armed with this air-launched weapon, are given new flexibility and striking power— 


greatly reinforcing Britain's deterrent strength. HAWKER SIDDELEY AVIATION 
32 Duke Street, St. James's, London, S.W.1. 
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